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([OFFIoIaAL NOTICE. ] 
January Meeting, Guild of Gas Managers." 


Pees AG 
-OFPIOR OF THE SECRETARY, Dec. 31, 1897. 
The RES méeting of the Guild of Gas Managers will be held in 
Young’s Hotel, Boston, Mass., at noon of Saturday, next. 
A, K. Quin, Secretary. - 





BRIEFLY TOLD. 


—$—<— > 
Is THE SaviNG WorRTH THE DIFFERENCE ?—The main motive power 


of trading is confidence, and the decreasing of confidence usually 
results in a narrowing of fair commercial relations between those who 
buy and sell. Gas companies-sell and gas consumers buy, and much 
of the trouble that exists between the sellers and buyers of the product 
under consideration is traceable to the unfortunate thought that the 
buyers are not very firm believers in the accuracy of the meters 
through which the supply of the sellers is measured. Following out 
that thought, the law makers have, to the protection of the buyers, es- 
tablished legal conditions under which gas users may have, at the ex- 
pense of the gas makers, complete proof that the gas meters on their 
premises are marking up that which passes through them, and marking 
up no less—for when a gas meter, as a result of such test, was found to 
be slow, no record exists that the consumer turned over to the company 
any sum compensating it for the gas which he used, but for which the 
company was not paid. The regulations by law for testing gas meters 
are, from this point of view (and it is the only point from which they 
may be viewed), all in favor of the consumer, and it is well that they 
are, since the seller has no right of appeal to a higher authority, nor 
does the gas seller care to appeal, since he knows that the instrument 
which stands between him and his customer, under the action of sensi- 
ble placing and reading, is as accurate as a machine may be. With this 
knowledge well before us, always remembering that the consumer 
knows the gas meter is not made by the gas company that serves him, 
it would look to be poor policy that any gas company should engage on 
its own account in either the manufacture or repair of the vessels that 
measure for both company and consumer. Perhaps it might be well to 
amend the statement that any gas company should not engage in the 
repair of its meters, but only to the point of allowing that gas com- 
panies located so far from any regularly operated meter manufacturing 
shop, that the transportation charges would eat up the difference be- 
tween an old meter and a new one, would be excepted. In Mr. Brack- 
enridge’s article (JOURNAL, dated December 6th last), entitled ‘‘ X-Rays 
on the Gas Bill,” the author makes many very strong pleas for the gas 
companies in support of their fair dealing with their customers, not the 
least cogent and potent of which pleas appears in the paragraph con- 
taining the lines: ‘‘* * * And when we repeat that the gas is regis- 
tered by a meter manufactured, not by the gas company, but by inde- 
pendent concerns, and tested by officials appointed by the State, there 
remains no possible way in which the company could be otherwise than 
square and fair in its dealings with the people.” Suppose, however, 
that the people knew that the company was either making or repairing 
its own meters. Would the people believe, as the company would, or 
as we would, that the meters, old or new, were as accurate, no matter 
how much official testing the vessels were put to, or how many badges 
were pinned to them, as if the meters had been made or repaired by a 
concern whose remaining in business would rest on the fact that its 
product was well and regularly made, with the gas company as its se- 
verest critic? A well put together paragraph on this subject will 
" found in our current ‘‘ Item Columns,” under the signature 
“Veritas,” and it is his mention, together with Mr, Brack- 

© uae s lines, that prompted the present reference to the ‘good 
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or bad policy of gas companies, under normal conditions of pro 

pinquity to gas meter works, engaging in the manufacture or 
repair of gas meters on their own account. To name an instance as to 
the doubtfulness of the practice, we might and do quote the Consolidated 
Gas Company, of New York, which has gone into the business of at least 
repairing meters on an extensive scale. The Consolidated Gas Company 
does quite alarge trading in its legitimate sphere, and with that business 
it should rest content, permitting others to live who have less claim of 
permanent interest in the goods that are sold than is the interest of 
those who buy them. To follow the practice of the Consolidated Com 

pany to its final conclusion might mean that every gas consumer 
should assume the right to make his own meter, the consumer admit- 
ting, too, that the State should have the right to test the meter when 

ever the Company feared thatthe meter was not performing its full 
duty. The whole matter comes down to a reply to the question which 
introduces this paragraph, ‘‘ Is the Saving Worth the Difference ?”’ and 
our reply is that it is not. 





THe POWER OF ACETYLENE.—The latest illustration of the power- 
fulness of acetylene gas, undergoing compression, was most unfor- 
tunately shown, on the morning of December 24th, in Jersey City, 
New Jersey, when the works of the United States Acetylene Company 
were demolished. The explosion not only wrecked the plant, but 
caused the death of two of the Company's employees, one of whom (Max 
Grim) was the Superintendent of the factory. This deplorable acci- 
dent, following as it did the fatal affair (December 16) in Wilmington, 
Del., as noted in the JourNAL for last week, has already resulted in a 
change of belief and practice on the part of the insurance men of New 
Jersey respecting acetylene gas and its use, which puts them on a risk 
basis somewhat allied to the basis which has heretofore existed in that 
regard in the States of Connecticut,.New York and Pennsylvania. 





Nortrs.—The Gas Commission of New York city received bids for the 
public lighting, on the afternoon of December 29th. The bids were re- 
ferred for tabulation.——At the annual meeting of the stockholders in 
the Ilion and Mohawk (N. Y.) Gas Company, the following officers 
were chosen : Directors, Thomas Ringwood, John Hoefler, John V. 
Schmidt, M. J. Richards, A. E. Brooks, A. N. Russell, James Conk 
ling, W. W. Benton and Ralph D. LeRoy ; President, Thomas Ring- 
wood; Vice-President, John Hoefler ; Treasurer, John V. Schmidt; 
Secretary, Ralph D. LeRoy ; Manager, John A. Giblin.—The death 
of Mr. William Raymond Lee Ward occurred in this city on the after- 
noen of December 23d. Deceased, who was born in Salem, Mass., 
August 26th, 1811, was one of the organizersof the Beverly (Mass.) Gas 
Light Company.—-According to the report of the gas trustees of 
Hamilton, Ohio, the results achieved by the operation of the municipal 
gas and electric light. works for November last were as follows: Gas 
plant, earnings, $3,178.09 ; expenses, $1,590.25. Electric plant, earn- 
ings, $2,272.58 ; expenses, $1,013.——On December 27th the Hartford 
City (Conn.) Gas Light Company declared a semi-annual dividend of 4 
per cent., payable on or after to-day.——The following self-explanatory 
letter was forwarded to Chief Park, on December 27th, by Mr. Thomas 
T. Thompson, Director of Public Works, Philadelphia: ‘‘ Dear Sir— 
The Philadelphia gas works having been leased to the United Gas Im- 
provement Company, as authorized by ordinance of Councils, approved 
November 12th, 1897, and Councils having made no appropriation to 
continue any of the employees of the Bureau of Gas beyond December 
31, 1897, your services as Chief of the Bureau of Gas and as an em- 
ployee of the city will expire on that day. In severing our official re- 
lation I desire to testify to your great worth as a public official. Dur 
ing your many years of service, both as Chief Engineer of the Phila- 
delphia gas works, and as Chief of the Bureau of Gas, you have proved 
yourself to be a most capable and faithful official. I have always 
found you an efficient and painstaking officer, earnest and ambitious 
mm your desire to serve the city and highly respected by all your 
associates. The manner in which you have discharged the duties of 
the very responsible position which you have filled for so many years 
has been entirely satisfactory, and you are entitled to the thanks which 
I herewith tender you for the faithful and efficient manner in which 
you have attended to and discharged your duties as Chief of the Bureau 
of Gas.”——Mr. Duncan Jones, Secretary of the New Orleans (La.) 
Gas Light Company, announces that the regular semi-annual dividend 
of 3 per cent. is payable on the 15th inst.——-The rumors to the effect 
that the Cincinnati Gas Light and Coke Company is endeavoring to 
secure control of the local Edison Company are said by authority to 


have no foundation.—tThe Peru-La-Salle tris. ) Gas Light and Power 


Company has been incorporated by Messrs. W. B. McKinley, Chas. 
Zilly and F, M. Zilly. It is capitalized in $130,000, 








[Prepared for the JouRNAL.] 
The Heat of Revivification. 


SOLS 
By Mr. Herman Poorer, F.C.S. 

The material now generally used for purifying crude gas consists of a 
mixture of hydrated iron sesquioxide and a filling material, usually 
wood chips, shavings or sawdust. This woody matter does not help di- 
rectly in the purification, but mechanically is of great assistance in pre- 
venting the caking tendency of moist iron oxide, as by its means the 
whole mass is kept loose and porous. As the rapidity and thorough- 
ness of purification depend on the intimate contact of the gas with the 
purifying material, this loosening of the mass by the chips is of great 
benefit. Another view to be taken, however, is that the danger from 
fire is also much increased by such addition of a very combustible sub- 
stance, in a form most favorable to such combustion. 

The wood can be omitted in considering the chemical action going on 
in the purifying material and its subsequent revivification ; and so, for 
the purposes of this discussion, we will at present consider the mass as 
consisting substantially of sesquioxide of.iron united and mixed with 
more or less water of hydration and hygroscopic water. 

The usual method of using the material in the purifying box is to ar- 
range it in layers of more or less thickness, according to circumstances 
and to the ideas of the manager, and pass the gas into the box through 
the purifying material and then out again. As the change produced is 
a chemical change, and as all chemical changes need time, the gas 
passes slowly through, permeating every pore, thus allowing the oxide 
to act on the sulphureted hydrogen and “‘ fix it,” as it is termed. I say 
sulphureted hydrogen, without mentioning the other constituents, as 
that is the main impurity now in the gas, the other bulky ones having 
been previously removed. The comparatively small quantity of cyan- 
ogen compounds need not be considered, as no additional facts would 
be gained, but the calculations rendered much more complicated. 

The iron oxide is in the condition of a hydrated sesquioxide, and for 
our purpose at present it does not make much difference whether it be 
Fe,0,3H,0, Fe,O,H,O, Fe,O(HO),, or any other formula, since but 
very little absolute difference in the results would be thereby made, and 
no general difference. Being as simple as any, I shall take Fe,O,, H,O. 

The gas arriving at the purifying box meets the iron oxide in a condi- 
tion ready to unite with it and produce a compound containing the sul- 
phar and the iron. Using our formula Fe,O,, H,O, we can have one of 
two reactions— 

Fe,0,, H,O + 3H,S = 2FeS + S + 4H,0;; or, 
Fe,O,, H,O + 3H,S = Fe,S, + 4H,0. 

There are undoubtedly a number of side reactions, but they are 
of no account in this discussion; neither is the actual state of affairs in 
the above formulz of vital importance. 

These reactions start with the entrance of the gas and go on until the 
oxide has ceased to work, and we will suppose it contains all the sul- 
phur it can take up. Now, the material is ready for revivification. 
This consists in so acting on the iron sulphide or sulphides with oxygen 
in such way that the iron is reoxidized and the sulphur liberated in a 
free state. This is usually done by exposing it to the action of the air 
and moisture, turning it over at intervals, breaking up lumps, etc., and 
facilitating the even action generally. The formulz representing this 
change are not yet settled, but we will take the following as answering 
our purpose to fair intent : 

Fe,S, + 30 + H,O = Fe,O,, H,O + 38. 
6FeS + 90 + 3H,O = 3Fe,0,, H,O + 68. 

Whether these formule are correct or not is of no account, as the 
fact is sulphur and iron oxide are produced, and we only deal with 
results now. 

We have our formulae ; now let us see where the heat comes from 
and how much there is produced. The discussion of this may be con- 
sidered under several heads. First, where pure hydrated oxide is used, 
as is done by some experimenters ; second, where the hydrated oxide 
is mixed with hygroscopic water; third, where the oxide is mixed 
with water, chips, etc., as actually occurs in the purifying box. A 
fourth one might be considered—that in which pure anhydrous sesqui- 
oxide is used ; but as this case rarely occurs it is of more theoretical 
than practical value—the results would be similar, but on an exagger- 
ated scale. 


Fe,S, is composed of— 
POOR Soaked vice ccceicewesdvesireere 50.4 per cent, 
DBOUE i esevccce cvnvioeveesven 496 ‘ 
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One pound of iron uniting with one equivalent of sulphur generates 
634 heats units or calories. Then 0.504 pound of iron uniting with 1} 
equivalent of sulphur would generate— 

0.504 x 1.5 x 634 = 479 heat units. 
This represents the amount of heat generated by the union of the ele- 
ments, and also the amount required to decompose that union, hence 


that quantity of heat must be deducted from that which is actually pro- 
duced. 





FeS is composed of— 
MAA v EAA ienkeke che baeecinnsaéada 63.6 per cent. 
itis: sinane aintcadsn <edere | a, 
100.00 "7 


In this case, 0.636 pound of iron unites with one equivalent of sul- 
phur, and hence the heat generated would be— 


0.636 x 634 = 408; 
which is also to be deducted as with the 479 above. 


Fe,S,, where oxidized, produces iron sesquioxide and sulphur, by the 
equation— 
Fe,S, + 30 + H,O = Fe,0,, H,O + 38. 


Hydrated iron sesquioxide is composed of— 


ERS gt REE Ae ae ep a 70 per cent 
i chh cap euetel niabetacscack = + 
100.00 “ 


We started with 0.504 pound of iron in the Fe,S,, then we will need 
0.216 pound of oxygen and 0.081 pound of water to form 0.8v1 pound 
of hydrated sesquioxide of iron. The use of this oxygen would intro- 
duce— 

3.32 x 0.216 = 0.717 pound of nitrogen. 


One pound of iron burnt to sesquioxide generates 1,600 units of heat; 
0.504 pound would produce, then : 
0.504 x 1,600 = 806.4 units. 


From these we subtract the 479 units needed to decompose the Fe,S,, 

and we have— 
806.4 — 479 = 327.4 units, 
as the net result of the decomposition and oxidation. 

FeS produces a similar result, to Fe,S,, as is shown by our equa- 

tion— 
6FeS + 90 + 3H,O = 3Fe,0,, H,O + 68. 

The 0.636 pound of iron in this FeS will need 0.273 pound of oxygen 
and 0,101 pound of water to form 1.01 pound of hydrated sesquioxide. 
The use of the oxygen necessitates the introduction of 0.906 pound of 
nitrogen. One pound of iron burnt in oxygen to sesquioxide produces 
1,600 heat units; 0.636 pound would generate 1,017 units, and we 
have— 

1,017 — 403 = 614 units, 
as the net resnlt of the reaction. 

We have thus obtained the actual heat units generated, but to ascer- 
tain the sensible or apparent heat we must consider the specific heats of 
the substances involved, and divide the net heat units by the sum of the 
products of the weight and the specific heats of these substances. 

The specific heat of the substances under consideration may be taken 
as follows : 


PY GUNG sik 5 i ovis div esn tee, 0.166 specific heat. 
RR ic akis-ccndesdecdates'es 0.200 - 
UE ios ots s cohisicnstiauns <> 1.000 es 
Aqueous vapor.............. 0.480 "Y 
PUG Ec itv cverdtdeccee ccs 0.300 x 
Ngo 9.55K5 cea awhiecns 0,244 ss 


Fe,S,. First Case.—This is the one in which we consider the material 

as pure hydrated oxide. We then have, using air as an oxidizer : 
327.4 
0.801 x 0.166 + 0.496 x 0.2 + 0.717 x 0.244 

If pure oxygen had been used, the equation would result in a tem- 
perature of 1,400° (2,552° F.) 

This case is not very apt to occur in practice, but shows what increase 
is possible under favorable conditions. 

Second Case.—Here the mass is considered as being composed of the 
oxide above and hygroscopic water, and assuming this water to be 25 
per cent. of the entire mass, we would have— 


327.4 





= 804° (1,479° F.) 





0.801 x 0.166 +0.496 x 0.240.717 x 0.24440.2x1 > O (1002 F.) - 





With pure oxygen as an oxidizer, this temperature would reach 758° 
(1,396° F.) 

Third Case.—Here the mass contains wood chips also. As usually 
made iron mass contains about 70 per cent. of iron oxide ard 30 per 
cent. of chips. To this is added water, and there is formed in a short 
time more or less sulphur, which exists as such in the material. We 
will suppose the following composition for our mass : 


Iron oxide, 35 per cent., or by weight, 0.28 lb. 


Wood, 15 " ” eae 
Sulphur, 25 ty Py ” 0.20 ** 
Water. 25 " ee a: ire 


To oxidize this needs an amount of oxygen which would introduce 
0.251 pound of nitrogen. 

Reducing our iron oxide to 35 per cent. has reduced the amount of 
heat units proportionately. We would then have 114.6, instead of 327.4 
heat units ; and our equation would become : 

114.6 
” 0.28 x 0.166 + 0,12 x 0.34+0.2 x 0.24+0.2 x 140.251 x 0.244 
= 300° (572° F.) 

At this temperature a portion of the hygroscopic water would dis- 
appear as vapor, using up a portion of the heat. If we imagine one- 
half of the water vaporized, the heat units would be reduced to 114.6— 
96.6 = 18.0, and the equation becomes then— 

18 
0.28 x 0.166 + 0.12 x 0.34+0.2 x 0.2+0.1x1+0.1x 0.48+0.251 x 0.244 
= 54° (129° F.) 

It would not be possible to volatilize all the water, as the temperature 
is now reduced below the boiling point and not quite up to scalding. 

FeS. First Case.—Using the figures obtained above, and the same 
formula as used for Fe,S,, with the necessary changes, the equation 
becomes— 


A 





B. 





614 
1.01 + 0.166 + 0.364 x 0.2+0.906 x 0.244 


Second Case.—This would become similarly— 


614 
1.01 x 0.166 + 0.364 x 0.2+0.906 x 0.244+0.2 x1 


Third Case.—In this we shall have, as above— 





=1,310° (2,390° F.) 





=900° (1,652° F.) 


Tee GMI sini ss sv oa Sans pe .. 0.354 pound. 
WHO bis cei hiiG i ede ees 0.152 ** 
IN sone isiite wc gitin dinate 0.253“ 
WOR isi. veivtittinecs starsat 0.253“ 


The nitrogen introduced would be 0.317 pound. 
Our heat units available have also been reduced to 205, and we then 
have 


A. 


205 
0.354 x 0.166 + 0.152 x 0.3 + 0.253 x 0.2+ 0.253 x 140.317 x 0.244 
=420° (788° F.) 
B. The vaporized water becomes 0.126 pounds, needing 122 units, 
and leaving available 205 — 122= 83. 
The equation then becomes 





83 
0.354 x 0.166 + 0.152 x 0.3+ 0.253 x 0.2+ 0.127 x 1+0.126 x 0.48+.317 x .244 
= 200° (412° F.) 
This heat is still enough to vaporize some more water, but not enough 
to be actually dangerous. 

In examining these results we see that the compound FeS produces 
more heat than Fe,S,, and we see that if possible the use of pure oxy- 
gen would tend to greatly increase the heat produced. This does not 
mean that the actual amount of heat varies, but only the sensible heat, 
the difference being due to circumambient substances. 

The oxidation of FeS can produce varying temperatures, according 
to conditions, up to 420°, and that of Fe,S, will produce, under the 
same conditions, temperatures up to 300°. As these two are usually 
mixed, the extreme temperature possible is probably not over 350°. 
This temperature, however, is high enough to char wood and ignite 
sulphur, and this once kindled generates local heat enough to start the 
wood, which, when lighted, will continue to smoulder until quenched. 

If the temperature once reaches the point of vaporization of water 
the hygroscopic water is driven off, and a condition of affairs, like that 
shown in the equations of the first case, is reached, which, if allowed 
to proceed, will soon ruin the material. This occurs at times in the re- 
vivifying mass, either in the box or on the floor, although more apt to 
occur in the former place. When it does happen a thorough breaking 








up of the agglomerated material is necessary, accompanied by a thor- 
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ough cooling with water. It will be noticed that these localized hot 
spots are incrusted agglomerations of material which have undergone 
a change, differentiating them from the rest of the bed. 

The changes produced in the revivification need heat to a moderate 
degree to keep them in progress, but the heat must be regulated. 
Usually enough is produced in the mass itself, yet sometimes an addi- 
tional small amount will do wonderful service. Steam has been used 
as being the ideal auxiliary, having both heat and moisture; but the 
steam when it reaches the box is usually quite damp, and soon cools 
down, so that the amount of moisture carried in is too much for the 
amount of heat. The best method of applying heat, if needed at all, is 
to warm the pipe conducting the air to the box, but by this method it 
needs watching. 

The effect of water on the material undergoing revivification may be 
judged from the fact that the addition of 25 per cent. to the oxide 
causes a lowering of 270° in temperature, and if this water were evap- 
orated this would use heat equal to another fall of 270°, and, in the 
case of each of the sulphides, the danger line would then be passed. 








Determining the Efficiency and Loss of Heat in Gas 
Stoves. 
————= > 

‘The Journal of Gas Lighting recently published the following ab- 
stract of an article (named in the heading originally contributed by Dr. 
F. Haber, of Carslruhe, Germany, tothe Journal fiir Gasbeleuchung :) 

Notwithstanding the fact that from 1878 onwards Dr. Bunte has de- 
monstrated that the efficiency of combustion can be ascertained very 
clearly and simply by calculation from the volumes, instead of the 
weights, of the products of combustion, few have learnt to avail them- 
selves of the advantages of the method. The following example of the 
estimation of the duty of a gas stove, will serve to show how much less 
cumbersome it is than the methods commonly employed. 

For determining the duty of a stove, the necessary data are : (1) The 
calorific value of the gas used ; (2) the volume of carbonic acid and 
aqueous vapor produced by the combustion of 1 cubic foot of gas ; (3) 
the percentage by volume of carbonic acid in the flue gases ; and (4) 
the difference between the temperature of the ingoing air and the out- 
going flue gases. 

The determination of the calorific value of the gas is best made by means 
of Junkers’ calorimeter, of the manipulation of which Dr. Bueb has 
given a good description. The calorific value, however, is found on 
the basis of the water produced by the combustion being in the liquid 
state. The flue gases are at the temperature of the room, and cannot 
carry away the whole of this water in a state of vapor ; and therefore 
the latent heat of the condensed water is included in the value found by 
the calorimeter. An element of uncertainty is thus introduced into the 
estimation, as the amount of the water produced by the combustion 
passing away as vapor, and the amount condensed as liquid, are un- 
known. The flue gases are saturated with aqueous vapor at the tem- 
perature of the room. But the gas and air supplied to the apparatus 
are not necessarily so saturated; and hence water producéd by the com- 
bustion may partially go to saturate the flue gases and escape condensa- 
tion. Taking the extreme case of 1 cubic foot of dry gas mixed forcon- 
sumption with 10 cubic feet of dry air, and yielding 254 grammes of 
water among the products, if the volume of the flue gas be reckoned 
as 11 cubic feet 6.35 grammes of water will be necessary to saturate it 
at a room temperature of 73.2° F. (1 cubic foot is saturated by 0.577 
gramme of aqueous vapor at that temperature.) Therefore the water 
condensed will be only 25.5—6.35 = 19.15 grammes, instead of the 25.5 
grammes derived from the combustion ; and the latent heat liberated 
in the calorimeter will be only about 11.5, instead of 15.3 calories. 
Thus the calorific value found will be 3.8 calories too low. The conditions 
here set forth are exceptionally unfavorable, and would never be found 
in actual practice. For instance, gas is often supplied through wet 
meters, and is then saturated with moisture. Moreover, the air of the 
room is seldom free from moisture ; and, further, the volume of per- 
manent gases will have undergone diminution by the combustion, and 
therefore there will be a smaller volume of flue gas to be saturated. In 

practice, therefore, the error is less than that shown above; byt never- 
theless it is an uncertain quantity. In the case considered, if allowance 
‘is made for the contraction on combustion, and if the gas is taken as 
saturated, 20.5 grammes of water will be condensed ; but if the air 
‘supplied is also saturated, then 26.3 grammes of water will be condensed. 
The calorific value found will be about 2.9 calories too low in the one, 
and about 0.5 calorie too high in the other case. Though the error be 
not large, its amoynt is unknown ; and since it can be avoided, it is 





better to give up this method of calculating the calorific value from the 
data afforded by Junkers’ calurimeter, in all cases where precision is 
desired. ; 

The better method of making the calculation is to deduct from the 
observed calorific value the heat of vaporization of all the water con- 
densed in the calorimeter, which may be found by Clausius’ formula 
r = 607 — 0.7084, in which ¢ = the temperature of the water expressed 
in degrees Centigrade. The calorific value of the gas, when the water 
produced on combustion remains in a state of vapor, is thus found. 
This value is free from all uncertainties except those attributable to the 
calorimeter itself, and represents the ideal duty to be achieved in gas 
stoves ; for in almost all the latter, it is considered desirable to allow 
the moisture in the flue gases to pass away uncondensed. If the calorific 
value when the moisture produced is condensed is, however, desired for 
any purpose, the heat of vaporization of the water produced by the 
combustion of a cubic foot of the gas—the amount is ascertainable in 
other.ways—is added to the calorific value for the gas when the moist- 
ure produced remains as vapor. Or the moisture in the air entering 
the calorimeter can be determined. 

Two very simple operations in gas analysis are required to determine 
the volumes of carbonic acid and aqueous vapor produced by the com- 
bustion of 1 cubic foot of gas. The first is an explosion in a suitable 
apparatus of a few cubic centimeters of the gas, carefully measured, 
with a sufficient volume of air, and the measurement of the carbonic 
acid produced. The operation should be performed over mercury. It 
gives directly the amount of carbonic acid produced by the combustion 
of a cubic foot of the gas. The second operation is the analysis of the 
spent gas from a gas flame collected by means of the funnel devised for 
the purpose by Dr. Bunte. Three figures are obtained in this analysis 
—viz., x = percentage of carbonic acid (by absorption with solution of 
potash) ; y = percentage of oxygen (by absorption with phosphorus) ; 
and z = percentage of nitrogen (by difference). Therefrom it follows 
100y 
that 30.9 
of carbonic acid and nitrogen produced by the combustion of the gas 
with the amount of air demanded by theory. The following example 
explains the procedure. 

Percentages found: Carbonic acid, 7.60; oxygen, 6.34; and nitro- 
gen, 86.06. Then the surplus air amounts to 4.785 x 6.34 = 30.34 ; and 
therefore the carbonic acid-nitrogen mixture from the actual combustion 
= 100 — 30.34 = 69.66, of which 7.60 has already been found to be car- 
bonic acid—leaving a residue of nitrogen = 62.06. This volume of ni- 
trogen is clearly the residue of the air of which the oxygen was con- 
sumed in the combustion of the gas, and yielded 7.60 of carbonic acid. 
But 79.1 volumes of nitrogen are associated with 20.9 volumes of oxy- 
gen in air. Therefore the oxygen used in the combustion amounts to 
20.9 x 62.06 

79.1 
oxygen used is equal in volume to the carbonic acid formed. Therefore 
7.6 of this 16.4 volumes of oxygen are consumed in producing the car- 
bonic acid—leaving 16.4— 7.6 = 8.8 volumes of oxygen available for 
the formation of water. Then 8.8 volumes of oxygen form 17.6 vol- 
umes of water vapor. The ratio of carbonic acid to water vapor produced 
is thus found—i.e., 7.6 volumes to 17.6,volumes—and from the explosion, 
the actual volume of carbonic acid produced from a cubic foot of gas has 
been ascertained. The actual volume of water vapor produced in the 
combustion of a cubic foot of gas is then arrived at by simple propor- 
tion. ‘ 

The same result may befound graphically. On both axes of a system 
of co ordinates, the figures 0 to 20.9 are set out at equal distances ; and 
a line is drawn from the origin to the point of intersection of the ordi- 
nate and abscissa at 20.9. Then, with the percentage of carbonic acid 
in the spent gas as ordinate, and the sum of the percentages of carbonic 
acid and oxygen as abscissa, an intersecting point is found, through 
which and the point 20.9 on the ubscissz axis a line is drawn and pro- 
longed until it cuts the line passing through the origin and the point of 
intersection of the abscissa and ordinate at 20.9. The point where these 
lines cut has ordinate and abscissa of equal length, and the figure rep- 
resenting that length is the percentage of carbonic acid in the gas theo- 
retically formed by the combustion. The percentage of nitrogen in the 
same gas is given by subtracting this figure from 100, and on multiply- 
ing the remainder—i. e., the percentage of nitrogen—by 0.26423, the 
volume of oxygen consumed is found. Then, as before, the volume of 
water vapor formed is double the difference between the volume of ox- 
ygen and the volume of carbonic acid formed by the combustion. In 


practice, this graphic method is yery rapidly executed. 


= 4,785 y = the surplus air, and (100 — 4.785y)=the mixture 





= 16.40. But when carbon is burnt to carbonic acid, the 
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An exact result must be insured by making several analyses of the 
spent gases from the flame. Three or four should suffice if the analyst 
is a competent man, and these can be made in about 20 minutes, if sev- 


eral burettes (Hempel’s or Bunte’s) are used side by side. The method 
is not only incomparably easier and quicker, but also more reliable 
than the deduction of the amount of hydrogen from a complete analy- 
sis of the coal gas. It, however, introduces one error; but it is a small 
one, and therefore negligible. Coal gas contains oxygen and nitrogen, 
and the ratio of the latter to the former is greater in itthan in air. For 
instance, Carlsruhe gas contains 1.5 per cent. of nitrogen, in addition 
to 1.5 per cent. of air. The air introduces no error; but the 1.5 per 
cent. of nitrogen causes one of small but determinable magnitude. 
When Carlsruhe gas is burnt without a surplus of air, a mixture con- 
sisting of 11.6 per cent. of carbonic acid and 88.4 per cent. of nitrogen, 
is obtained. A cubic foot of the gas yields about 0.57 cubic foot of car 
bonic acid. Therefore, 11.6 volumes of carbonic acid arise from 20.35 
volumes of coal gas, of which 0.3 volume will be nitrogen. Thus only 
(88.4 — 0.3 =) 88.1 volumes uf nitrogen are derived from air; and the 
oxygen consumed is not 0.26423 x 88.4, but 0.26423 x 88.1—that is, not 
23.387 volumes, but 23.29 volumes, The water vapor formed at the same 
time as the 11.6 volumes of carbonic acid becomes 23 38 volumes, in- 
stead of 23.54 volumes. The volume, in other words, is smaller by 
about 0.68 per cent. than it would be if the correction were not made, 
and so small a deviation is of no moment in the estimation of efficien- 
cy, as will be evident later. 

There is no special risk of error in ascertaining the data referred to 
under heads (8) and (4); and therefore we may pass at once to an exam 
ple of the determination of efficiency from the following data: (1) The 
calorific value of the gas, supposing the water produced by combustion 
remains in a state of vapor, is 138% calories per cubic foot. (2) One 
cubic foot of the gas produces 0.57 cubic footof carbonic acid and 1.157 
cubic feet of water vapor. (3) The flue gases contain 2.9 volumes per 
cent. of carbonic acid. (4) The difference between the temperatures of 
the ingoing air and the outgoing flue gases is 110° U. (230° F.). 

A cubie foot of flue gases contains 0.029 cubic foot of carbonic acid ; 
and since 0.570 cubic foot of carbonic acid is produced with the libera- 
tion of 138} calories, the production of 0.029 cubic foot is accompanied 
by the liberation of 7.06 caiories. These 7.06 calories heat 1 cubic foot 
of dry flue gases, plus the water vapor accompanying 0.029 cubic foot 
of carbonic acid—which will, according to (2), amount to 0.05887 cubic 
foot—to an initial temperature of 747.9° C., as is evident from the cal- 
culation— 


Specific Heat 

Calories per Cubic Foot. Calories. 

0.029 cubic foot of carbonic acid.... 0.01209 = 0.00035 
0.971 ‘ Ws nitrogen + air... 0.00869 = 0.00844 
0.05887** at water vapor...... 0.01096 = 0.00064 

Total heat necessary to raise 1 cubic foot 
Ot OSD Cis cin c's dues + cae = 0.00943 
Therefore, 7.06 calories will raise 1 cubic foot of flue gases by 


7.06 
0.00943 
temperature 110° C. above that of the air entering it. Therefore the heat 
110 x 100 

747.9 : 
Hence the available heat amounts to 85.3 per cent. of the calorific value 
of the gas. 

It is evident that the error of 0.68 per cent. in the determination of 
the water vapor referred to above is insignificant, as the correction 
would only affect the sixth decimal place in the value 0.00943. It 
might also appear desirable to split up the 0.971 cubic foot of air and 
nitrogen into nitrogen and oxygen, and make a separate calculation 
for each of these gases, as their specific heats are not exactly the same. 
A closer inspection will show, however, that this extra labor is super- 
fluous. The specific heats under constant pressure per cubic foot are : 
Nitrogen, 0.00868; oxygen, 0.00880; and air (by calculation), 0.00870. 
The specific heat of the mixture of nitrogen and air occurring in the 
flue gases will approximate to that of air the greater the excess of air, 
and to that of nitrogen the smaller the excess of air. The greatest error 
in the total value that can arise from this source amounts to only 0.15 
per cent.; and it is therefore quite permissible to adopt 0.00869 for the 
specific heat of the mixture of nitrogen and air in the flue gases. 

’ On surveying this method of calculating the efficiency of gas stoves, 
it will be seen that neither an analysis of the gas, a specific gravity de- 
termination, nor a knowledge of the consumption of gas per hour is re- 


= 747.9°C. But the flue gases actually leave the stove at a 


carried away by them is = 14.7 per cent. of the total heat. 





estimation, as it indicates the conditions under which the determination 
is made—i. ¢., whether or uot the stove is burning at its full con- 
sumption. 








Address of Hon. Joseph H. Choate on the Occasion of 
the Opening of the New House (N. Y. City) of the 
American Society of Civil Engineers. 

ok iam 
Mr.’ President and Ladies and Gentlemen: Unfortunately for you I 
have received no intimation to be brief (laughter). But my safety lies, 
and yours, too, in my little knowledge of the subject in hand (laughter). 

It was a great philosopher who said ‘‘ One thing I know—that I know 

nothing,” and always afterwards he was regarded as one of the great- 

est and wisest of mankind. But I do feel very grateful for the oppor- 
tunity that has been given me on behalf, as it was suggested by the 

Committee, of the other professions, of welcoming this youngest, most 

vigorous, and, I believe, most useful, of all the learned professions in 

this very critical and important day in its life (applause). There is 
necessarily a fellowship and a very close fellowship among all the 
learned professions. We are all engaged alike in studying and apply- 
ing laws to the uses and convenience of mankind, and in that respect 

.the engineers, as it seems to me, have a very decided advantage over 

the other and older professions. They work from known and certain 

,premises to inevitable conclusions. Theirs is an exact science, based 

not upon opinion, based not upon judgment, but upon absolute and 

fundamental facts in respect to which they ought not and cannot be 
allowed toerr. But we of the other professions stand very differently. 

/Ours are all uncertain—based upon opinion, upon experiment, upon 

judgment. When the doctor loses his patient, it is never his fault 

(laughter). He goes on, he lives on, and acquires new patients and 

‘new fame (laughter). When the lawyer loses his case, it is never his 

ifault (laughter). He can always trace it to the infirmities of the law, 

‘or the weakness of the judge, or the dullness of the jury, or the evil 

:conduct of his client (laughter). But it is not so with the engineer— 

‘the civil engineer ; with him a blunder is indeed a crime. If his bridge 

‘falls, he falls with it. If his tunnel collapses, he collapses with it—and 

thad better be buried in its ruins. Now, there is another respect in 

‘which, as I think, the profession of engineering has another very de- 

‘cided advantage over us. Our works perish. The breath of the lawyer 

\is the measure of his fame. The rules, the practice and the law of the 

‘medical profession change from age to age, and—if the Bishop will 

‘allow me to say so—even the dogmas of theology are not forever un- 

ichangeable (laughter and applause). But the works of the engineer 

‘live after him as an enduring monument to carry down to a distant 

sposterity his merits and his defects. 

In a little term of leisure last winter I wandered over the Island of 

Sicily, and on the heights of Urias, overlooking what once had been 

‘the site of the city of Syracuse, which had absolutely disappeared so 

that not a vestige of it remained. The great fortifications that the pre- 

'decessors of Archimedes had built under that lofty hill remained un- 

-changed as they were built for military purposes more than 2,000 years 

hago. At Girgenti and Pzstium we gazed upon temples still standing, 

tin form perfect, as they were erected by engineers and builders whose 

;ynames have been forgotten, still holding out models of beauty and 

'grace for the imitation and instruction of mankind. At Rome we rode 

tover the bridge of St. Angelo, more than 1,000 years old. We stood 

, under the dome of that matchless model of architecture, the Pantheon, 

,as perfect apparently as when the name of i's dnilder, Agrippa, was 

‘emblazoned upon its front. We stood before the ruins, the matchless 

‘ruins, the splendid ruins, of the Coliseum. All these great structures 

testifying to a far-distant posterity of the power and the beauty that dwelt 

:in the minds of their designers ; and I have been wondering siuce I 

! was invited to take part in these proceedings whether any works yet 

tconstructed by engineers or builders in this America of ours shall last 

as long as those ; whether the men of the thirtieth century, the students 

‘of architecture, of engineering, will find something yet to admire, even 

‘though it be in ruins, of the works of the men of the nineteenth and 

the twentieth centuries. That question I shall prefer to leave to these 

distinguished experts who are members of this American Society of 

Civil Engineers. But the truth nevertheless does remain that the work 

‘of these great engineers of to-day, the men who build our great bridges, 

our great docks, our great tunnels, our great raillroads, will be carried 

down to a posterity that will long since have forgotten the doctor, the 
lawyer, and even the clergyman, who are now ruling over us. 

I think it a very fortunate thing in respect to these days and events 
that the opening of this building for the use of the American Society 





quired. The last-item is, however; a useful accessory to the efficiency 





of Civil Engineers is exactly coincident with the starting of this great 
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metropolis in which we live and of which, in spite of its mistakes, we 
are all so proud, upon its new and greater career (applause.) Why, 
New York is only an infant to-day. She is just bursting her swaddling 
bands. She has outgrown herself, and is really bursting her bands in 
all directions. You cannot venture into the streets without the peril of 
losing your life as a sacrifice to the great engineering works that are 
going on to-day (applause and laughter). And I am sure that that 
great province for engineering now extending over an area of 350 
square miles—359 square miles is the exact quantity—holds out, more 
work for the conscientious, the intelligent and the skillful engineer 
than all America did 50 years ago. (Applause.) What bridges are to be 
built over these noble rivers!) What tunnels are to be excavated ? 
What roads laid out! What docks constructed! Why, think of it; 
we have one project now pending before us, one work of tunneling and 
of bridging and of road building at an expenditure—the appalling ex- 
penditure of $50,000,000! Now, what I hope is that the new adminis- 
tration which the people of this city in their wisdom have elected to 
preside will come here—I hope they are here (laughter)—I hope the 
Mayer-elect is here—to learn a lessun that no other place could teach 
as well as this; that the great engineering works of this city, which 
are to absorb millions upon millions of the people’s money and 
occupy years and decades in their construction, shall be placed under 
the charge of competent engineers as the heads of the departments, in 
which the public works belong. (Greatapplause.) I think the science 
of engineering has advanced so far, and I hope the science of munici- 
pal government has advanced so far, that hereafter it will not be-con- 
sidered sufficient to have as Commissioner of Public Works, either a 
lawyer or a politician, who is as ignorant of engineering as the unfor- 
tunate person who now has the honor of addressing you. (Laughter). 
This Society well calls itself the American Society of Civil Engineers, 
because it is a truly national institution for the service of the whole 
nation, made up of educated engineers,engineers in every branch of civil 
engineering. Now, President Schurman has said something about its 
being a new profession, and General Craighill asserted that it was the 
oldest profession that he knew anything about. Well, that is only 
a difference of verbiage of phraseology. It is true that 50 years 
ago there were not many civil engineers, and if they had been pre- 
sented to an audience like this, the audience would have have been 
quite at a loss to know what they were. (Laughter). But they have 
been training, and are being trained from the beginning. It is true the 
colleges did not do much for them. I remember when ex-President 
Morrison, one of the most distinguished engineers of this country, and 
one of the most distinguished ex-Presidents of this Society, left Har 
vard College, he found it necessary to spend a year or two in my law 
office to lay the foundations of that great engineering fame. (Laughter 
and applause.) And Iam happy tosay now that three successive Pres- 
idents of this Society, including the gentleman who presides here to- 
day, are graduates of Harvard College. I think it shows what we be- 
lieve in the other professions—that for technical education there must 
first be laid as a foundation a broad, liberal education. (Applause.) 
But I was going to say what the engineers had done for the nation. 
It is true they have not been the founders cf the nation ; but they have 
been the makers and the builders of the nation. Now, let us see exact- 
ly how that is in a very few words. When this nation was founded, 
for I look upon the making and adoption of the Federal Constitution 
in 1787 as the founding of the nation, there had been no engineering 
and no engineers in America except the military gentlemen whom 
Washington had summoned to his aid for the conduct of the war. 
There was no bridge over any navigable river in what now constitutes 
the United States ; no harbor but presented its natural appearance as 
it had been from the beginning of time. Of course, no railroads, no 
tunnels, no roads worthy of the name, of any description. Why, then, 
it took the members of Congress who went in their own carriages from 
Boston to Philadelphia six days to make the journey, and they had to 
cross in ferries the mouths of six navigable rivers. Two hundred years 
had been spent by the settlers in grappling with the wilderness, and in 
' desperate struggling. What had been accomplished? Fifty miles in 
breadth along the Atlantic coast, from Maine to Georgia, was all that 
then represented the triumphs of those two centuries. Well, then, the 
Federal constitution was adopted. You remember that memorable scene 
on the day when Hamilton wrote the names of the States on the last page 
of the document,at the foot of the document,and Washington and Frank- 
lin and all the rest of them subscribed their names. Franklin, looking 
at the painted sun that was behind the chair of Washington, who pre- 
sided in the convention, said: ‘‘ All through these debates I have been 
wondering whether that was a rising or a setting sun. Now that these 


names have been signed to that immortal document, I am sure thatit is a 





rising sun.” But if Washington and Franklin, the two wisest mem- 
bers of all that wise gathering, could have foreseen that within a hun- 
dred years the area of the United States—in which the constitution 
which they then formed was to carry the blessings of liberty to a dis- 
tant posterity—was to extend not simply from the Atlantic to the 
Mississippi, but three times as far—from the Atlantic to the Pacific, 
and from the Gulf to the Lakes, and that in the ordinary administration 
of executive power it might be necessary for the President to issue an 
order, for the very salvation of the Republic, that should be obeyed 
within one hour on the Pacific Coast—if they had contemplated that it 
might be hecessary to transport in three days 300,000 men from the 
Lakes to the relief of the beleagured capital—even they would have 
trembled at the sublime audacity of the experiment that they were 
undertaking (applause). Why Franklin himself, with all his power, 
with all his learning—he had snatched the lightning from the clouds 
and the sceptre from tyrants; he knew all about steam that anybody 
knew ; he was the matchless master of electricity up to that date, and 
yet even he had no conception of the means and appliances by which this 
nation was after all to be made one. Let me read you what he said 
only the year after the convention adopted the Constitution and 
adjourned. In writing to a friend of hisin the month of October, 1788, 
from Philadelphia, he says : 

** We have no philosophical news here at present, except that a large 
boat rotated by the force of steam is now exercised upon our river, 
stems the current and seems to promise being useful when the ma- 
chinery can be more simplified and the expense reduced.” (Laughter), 

And Mr. Madison, in the Federalist, in arguing very laboriously 
the possibility of the Federal Government exercising efficient control 
over our vast territory as it then extended from the Atlantic to the 
Misissippi and from Maine to Georgia, says: 

‘The difficulties will indeed be great, but as the nation will extend 
no further than the Mississippi and no further south than Georgia, it 
will be quite practicable for the delegation from those distant regions 
to reach the seat of government in time to take part in the delibera- 
tions of Congress.” (Laughter). 

And now what do you see? What has been done since then; all 
done by these engineers? As Mr. Seward said at the outbreak of the 
War of the Rebellion : ‘‘ No parchments, no laws will hold this nation 
together ; but bridges and railroads and steam and the telegraph, they 
will and must do it.” (Applause). 

Now, I will not detain you, for you all know what these engineers 
have done. The highway from the Atlantic to the Pacific was the very 
saving of our Pacific seaboard, the Rocky Mountain States, to the 
Union. You all know perfectly well what immense works, both public 
and private, have been constructed by them in every quarter of the 
Union ; how peace and plenty, and order and law, and art and civiliza- 
tion have followed in their track ; how they have made commerce so 
fruitful, the people so flourishing and happy and have brought with 
them to stay prosperity throughout the land. (Applause.) 

Now, when I received this invitation I thought I would like to know 
something about some engineers, and I got one of the most entertaining 
books or set of books that I for one have ever read. As there are some 
here who are not engineers, I advise them to get it and read it, and 
that is Smiles’ ‘* Lives of the British Eagineers.”’ They are more fas- 
cinating, each one of them, than anything that can be found in the 
Arabian Nights—more bewitching in their fortune, their character and 
their achievemefits. They all seem to tell one story. They had no 
colleges, they had no universities where they could study the elements 
of their profession. They were almost uniformly sons of laborers, 
born in laborers’ cottages, nurtured under hardships, apprenticed to 
a youth of hard labor, manifesting always indomitable courage, vast 
power of labor, a perfect passion for construction, and patience that 
knew no end, and courage that equaled anything that any warrior 
ever exhibited, and conscience always—it is one of the most honest and 
conscientious professions that has yet come inte the world (applause). 
They stumbled upon their first works apparently almost by accident. 
They showed themselves worthy by the perfection of the work they 
did, the conscientiousness with which they did it, and they went on 
from one piece of work to another, ever greater and grander and grand- 
er ; and when they were called to their last home they were followed 
to the grave, not by humble cottagers who had surrounded them at 
birth, but by kings and nobles and the intelligence, the brains, the 
culture and the wisdom ofthe realm. Where did they end their careers ? 
Just where they should, among the greatest benefactors of mankind, 
in Westminster Abbey. Doubtless all of you remember that splendid 
statue of Watt, to whom President Schurman has already referred, by 
Chantry, on which is inscribed an epitaph prepared by Lord Brougham 
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which he counted the greatest honor of his life to have been permitted 
to write ; and then, too, you find as you walk through the nave the 
graves of Thomas Telford and of Robert Stephenson—two more of the 
great benefactors of the human race—the one the ‘‘Colossus of Roads,” 
as hisfriend Southey delighted to call him, the other the perfecter of 
the locomotive. He and his greater father—if I may be permitted to 
call him so—George Stephenson, had worked together in the develop- 
ment of that vast machine upon which now the prosperity of the human 
race itself depends. eae 

Now, how did they do all this? How did these great engineers 
achieve those marvelous triumphs. Well, I think it was only—to bor- 
row @ phrase of Emerson’s—by hitching their wagon to a star, and 
if you will permit me to read a few words from Emerson in conclusion, 
which I think he intended for just such an occasion as this, and in 
writing which I believe he had in mind the American Society of Civil 
Engineers and all civil engineers in general, you will understand what 
I mean when I say that, recalling Lord Bacon’s phrase, that every 
man owes a debt to his profession, that the debt that these civil en- 
gineers owe is to follow in the footsteps of those great men whom they 
all unite in honoring and revering ; and now, if you will allow me to 
read this short passage from Mr. Emerson, I will take my seat. He 
says: 

** Now, that is the wisdom of a man, in every instance of his labor, 
to hitch his wagon to a star and ‘see his chore done by the gods them- 
selves, That is the way we are strong, by borrowing the might of the 
elements. The forces of steam, gravity, galvanism, light, magnets, 
wind, fire, serve us day by day and cost us nothing. Hitch your 
wagon toastar. Let us not fag in paltry works which serve our pot 
and bag alone. Let us not lie and steal. No god will help. We 
shall find all their teams going the other way—Charles’ Wain, Great 
Bear, Orion, Leo, Hercules ; every god will leave us. Work rather 
for those interests which the divinities honor and promote—justice, 
love, freedom, knowledge, utility. If wecan thus ride in Olympian 
chariots by putting our works in the path of the celestial circuits, we 
can harness also evil agents, the powers of darkness, and force them 
to serve, against their will, the ends of wisdom and of virtue.” (Pro- 
longed applause.) 








High Potential Insulators. 
side tnin 
[By Mr. Freperic A. C. Perrine, D.So., in Klectrical Engineering. } 


In canvassing the possibilities of high potential power transmissions 
over long lines, some manufacturing engineers have been found who 
recommended voltages as high as 50,000, but those who have had expe- 
rience in the operation of Jong transmission lines have intimated that 
even as much as 30,000 yolts introduced insulation problems of great 
uncertainty, and, in consequence, a recently projected 75-mile transmis 
sivn line in Southern California is looked upon with great interest on 
account of the fact that contracts are let for machinery to transmit the 
power at 33,000 volts. - The interest in this problem centers upon the 
character of the insulators used upon the line, since all agree that the 
problem is entirely one which involves the character of the insulators 
and the manner of their installation. In such work all line covering 
has been properly abandoned, and the leakage from the line must be 
prevented by the insulators placed upon pins. 

Porcelain and glass are the only materials which have been recom- 
mended for this purpose ; while the consensus of opinion points to the 
future use of porcelain exclusively, for the reason that porcelain is not 
only intrinsically stronger than glass and its surface less liable to retain 
hygroscopically condensed moisture, but also on account of the fact 
that if accidentally broken or cracked a porcelain insulator is not nec- 
essarily shattered, as is almost invariably the case with one made of 
glass. The requirements, then, of a porcelain insulator, and the possi- 
bilities in the manufacture of porcelain, should be clearly understood 
before an engineer can draw satisfactory specifications for the material 
to be used in the construction of a transmission line. 

Of the two questions—the requirements for a perfect insulator and 
the possibilities of attaining such perfection in manufacture—there is 
no doubt but that engineers from their general experience in insulation 
understand the necessary requirements much more perfectly than they 
understand the possibility of approaching these requirements in the 
manufacture of any artificial insulating material ; this is particularly 
true of the material of porcelain. Nor is it strange that there should 
be an uncertainty in the minds of engineers as to the difference between 
good and bad porcelain for insulating purposes, since from the earliest 
history of the porcelain industry in Europe there has been much un- 
certainty as to the nature of the material itself. Many products of 








manufacture in the pottery kiln have been called porcelain which ap- 
proached glass closely in brittleness, while others that are sufficiently 
tough are so porous and full of cracks that they are equally unsuited 
for use on a transmission line. Evidences of uncertainty concerning 
the characteristics of porcelain were very apparent in the recent dis- 
cussions on the insulator question before the Pacific Coast Electrical 
Transmission Association which met at Santa Cruz, California, on 
August 17. No less than four of the papers then read discussed this 
question, while only one of the authors, and that one a manufacturer, 
seemed to possess a clear idea of what might be the characteristics of a 
satisfactory porcelain insulator. In the paper by Dr. C. H. Van Orden, 
in speaking of the burning of poles, due to the failure of insulators, he 
says: ‘‘The burning always occurred in these (green poles), and the 
defect was invariably in the topmost insulator when the ground was 
wet. The current escaped through slight cracks in the enamel, and 
crossing the spongy, wet inner porcelain’ followed the iron of the V- 
shaped support and penetrated the cedar by the lag screws to find in the 
sap a good conductor to the moist ground. This thread of current 
heated, charred and consumed the inflammable wood.” 

Mr. T. W. A. Shock, in an article at the same time says: ‘‘ In an in- 
sulator recently taken from the lines of the Sacramento Electric, Gas 
and Railway Company, and tested as to its porosity by immersing it in 
red ink, the writer found that the ink worked its way through the ma- 
terial to its surface where the glazing was worn off, showing that when 
the glazing was removed there was sufficient porosity to allow leakage 
through the material to the inner petticoat and thustothepin. In most 
cases where the insulators were taken off the line they were removed 
from poles where bare copper conductors were used, and these insula- 
tors showed that the glazing was worn off where the wire came in con- 
tact with it by the working of the wire during winds or heavy storms. 
The glazing having been worn off, the current easily found its way to 
the pin, which meantime was also burned. This experience also seems 
to show that an extra heavy glazed surface is required. * * *” 

These two papers seem to have repeated the best opinions presented 
before the congress, and it is remarkable that both of these authors 
spoke of porcelain as a material which is necessarily porous, and that 
they seemed to think the insulation of the line depends largely upon 
the character and thickness of the glaze, without knowledge of the 
possibility of obtaining a heavy glaze or a porcelain without porosity. 

The material of porcelain is by most writers on the subject considered 
to be one of the two great divisions of ceramic ware, and it is distin- 
guished from pottery by being more dense, whiter and less fusible, but 
particularly in being translucent. Indeed, many consider that trans- 
lucency is the only means by which porcelain may be distinguished 
from pottery. Pottery is a ceramic ware molded from a paste of im- 
pure hydrated silicate of alumina, containing certain amounts of free 
silica, lime and ‘iron. The product is opaque and invariably porous, 
on account of the removal of the volatile ingredients in the baking 
process. Porcelain, on the other hand, consists principally of a pure 
silicate of alumina only slightly hydrated, called kaolin, inclosed 
within a matrix of hard silicate glass. In the oldest history of the art 
the Chinese found pure kaolin in certain clay banks, and in other 
banks the ingredients for a silicate glass, which, being mixed together, 
molded and baked, formed what is called ‘‘ natural’ or ‘‘ hard paste” 
porcelain. This was first imitated in Europe by ‘“‘ soft paste” porcelain, 
an admixture of the kaolinic clay with an artificial glass composed of 
a mixture of niter, soda, gypsum and salt, the proportion of kaolin to 
the glass being much less than in the natural Chinese product. Be- 
tween these two lie the ‘‘ mixed” or “‘ bastard” porcelains, which are 
uncertain in character, but which are all composed of kaolin inclosed 
within a bond of more or less fusible glass. To this last class belong 
most of the American porcelains, although some of our potteries pro- 
duce a material more like pottery than porcelain in porosity by mixing 
the ordinary grades of pottery clay with kaolin. When first baked, all 
of these materials are more or less imperfect over the surface, having 
much roughness and little luster, which surfaces must be finally pro- 
tected by a subsequent glazing, the glaze consisting of nothing more 
than a thin coating of glass, which may be merely and entirely an 
artificial glass similar to that from which bottles are made, or a natural 
glass made by melting over the surface a powder of pure feldspar. 
We see then, in the first place, that the character of the insulating 
material depends upon the clays used and the percentages in which 
they are used, since by changing the ingredients we may pass from 
glass, which is melted and runs at a temperature a little above the red 
heat, through soft paste porcelains and mixed porcelains to hard-paste 
porcelains, which in the hardest grades cannot be melted at a tempera- 
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ture below 2,000° Fahr. 


Pottery can hardly be ranged in this series, 
nor is it proper to range here the so-called porcelains containing pottery 
clays, for the reason that the materials from which these articles are 
made all contain substances of a volatile character, and furthermore, 
these clays are deficient in fusibility, so that the ware is necessarily 
porous on account of the volatilization of water and other contents of 
the materials as they are molded before baking. 

The general process of manufacture of the insulator for an electric 
line follows closely the processes that have been used in the manufac- 
ture of porcelain- since the earliest times, with one important change, 
which is the result of modern inventive methods. The clays used are 
intimately mixed by grinding under water into a perfectly homo- 
geneous mass, and after the superfluous water used in grinding has 
been removed by settling or filtering, the clays are molded into the 
shape required for the finished articlés by either “‘ casting,” ‘‘ throw- 
ing” or *‘ pressing.” The operation of ‘‘ casting” is the one by means 
of which we obtain thin egg-shell china so much admired in our dainty 
teacups. For this purpose a mold of plaster of paris is furnished, 
which determines the outside shape of the article to be made. This 
moll is filled with a so-called ‘‘slip” of clay, about the consistency of 
cream ; the plaster mold immediately absorbs the water and holds on 
its surface a layer of clay, the thickness of which is determined by the 
time.the slip is allowed to stand. When the articles are thick enough, 
the remaining slip is poured out, the surface smoothed by a delicate 
touch or two and the teacup is ready for drying and baking. Larger 
and thicker articles have from time immemorial been ‘‘thrown” on 
the potter’s wheel. For this work the slip of clay is settled and filtered, 
and the remaining mass of wet clay molded and dried until the correct 
plasticity is obtained, when it is taken by the potter and whirled upon 
his wheel, while with his hands he guides the jug into the shape 
desired. 

Modern invention has almost superseded the potter’s wheel by the 
potter’s press, and by this press the tough hard-paste porcelain can be 
‘made into thick objects without porosity, as was formerly only possible. 
with glass and soft paste material. For working in the press and to ob- 
tain a material of great density, the damp clay is further dried until it 
is in a powder which will not adhere in masses except under considera-: 
ble pressure. This powder is then filled into a matrix and a core 
brought down ; the sharp pressure consolidates the clay into the form, 
of the finished article, the density of the resultant baked porcelain de- 
pending not only upon the proportion of the ingredients, soft and fus- 
ible, but also upon the amount of pressure applied ; since as the pres- 
sure is increased the clay may be more thoroughly dried and smaller 
spaces left by evaporating moisture. Moisture cannot, however, be en- 
tirely eliminated from clay until it-is subjected to the heat of a pottery 
kiln, and that this process removes a very considerable amount of water. 
from the mass is shown by the fact that the shrinkage in baking. 
amounts to about as much as the shrinkage in the cooling of cast iron, 
‘namely, a shrinkage of one-eighth in the linear dimensions. The 
spaces remaining are filled in the baking process by the fusible material 
with which the kaolin is mixed. - 

Whether “cast,” ‘‘thrown” or “ pressed,” the articles made from: 
clay are of consistency not different from that of a lump of clay until’ 
subjected to the heat of a pottery kiln, when the water of hydration is 
driven off from the silicate of alumina and any glass contained in the 
mass is fused, thus rendering the finished baked porcelain article hard’ 
and solid, the hardness and toughness depending largely upon the 
quantity and quality of silicate of alumina, while for the solidity we 
must look to the presence of a certain amount of fusible glass. The 
proper porcelain, therefore, for insulation, is that in which there is only 
that amount of glass present which is necessary to fill up the porosity, 
of the dehydrated silicate of alumina, since when this proportion is at- 
‘tained the greatest amount of strength consistent with non-porosity is 
reached. Should the amount of glass be increased beyond this point, 
the porcelain will become brittle, although it will still be non-porous— 
but non-porous just as glass is non-porous—and hence without the ad- 
vantage over ordinary glass supposed to be possessed by a hard-paste 
porcelain. If the amount of glass present is only so much as will fill 
up the pores left by the escaping water as the silicate of alumina is de- 
hydrated, we can readily see that such porcelain has no prdperty by 
means of which wide cracks in the molded clay can be stopped up, 
since at no temperature available within the pottery kiln will the mass 
fuse and run. 

We may say that the glass is drawn by the porous silicate of alumina 
into itself by capillary attraction, and when spaces are present which 
are not capillary these spaces cannot be filled up; accordingly; we see 


ture depends upon the solidity of the molded clay, and we also see that 
it is erroneous to suppose that while the porcelain manufacturer can 
make thin articles which will be solid, it is impossible for him to obtain 
an equal solidity when heavy masses are dealt with. It is, indeed, more 
likely that the heavy articles will contain open spaces than that they 
will be present in thin pieces, since whether the pressure is applied on 
the wheei by the hand or in the matrix by the die, it is easier to make 
solid a thin layer of the clay than a thick one, but at the same time that 
porcelain manufacturer who does not increase his pressures sufficiently 
to insure the solidity of thick pieces’is not handling his clays properly, 
and the fact that certain makers are not able to produce heavy solid ar- 
ticles does not tend to prove that solidity is an impossibility where the 
clays are properly handled. 

Another danger must also be avoided in the choice of a porcelain in- 
sulator of great weight, which is harder to detect than the presence of 
porosity, since the exact knowledge of the mixture of clays used is 
only possessed by the manufacturer himself. I am speaking now of 
the tendency toward the use of soft-paste porcelain by manufacturers 
whose machinery is not powerful enough to compress the hard-past 
clay to a sufficient density for a perfectly solid heavy insulator. Of 
course, with what has gone before, we can at once see that should a 
manufacturer find that his mixture in heavy masses does not give a 
thoroughly solid product, he can at once add more glass, or glass of a 
more fusible character, reducing the amount of kaolin, on which we de- 
pend for strength. He will then obtain great solidity at the expense of 
toughness and strength. This is an error in the manufacture of insu- 
lators which can only be detected with the greatest difficulty, since the 


| highest experts on porcelain wares are often at a loss to determine 


whether the body of an article is a hard or a soft-paste porcelain with- 
out determining the crushing strength, and of course a mechanical 
test is exceedingly difficult to apply to such an irregnlar body as a line 
insulator. Even the chemist is here upon ground in which he is not 
sure, since the differences between the clays and the glasses are chemi- 
cally so slight that the result of an analysis is of very little worth. 
While this is undoubtedly the greatest difficulty in the matter of insu- 
lators for withstanding high potentials and carrying lines of great 
weight, it is the point in which the manufacturers are deficient in their 
apparatus, since there is hardly a factory in the country which is 
equipped for pressing the heavy high-voltage line insulator more sol- 
idly than articles much smaller are necessarily pressed, and in con- 
sequence it is probable that at the present time most of the manufac- 
turers make an insulator which is either porous in a heavy body of the 
insulator head, or that a much softer paste is dealt with than is used 
for smaller articles. 

Should a manufacturer attempt to mix and press a hard-paste clay 
which shall give a thoroughly solid line insulator of the greatest size, 
he would also encounter the difficulty that clay when pressed is not a 
liquid body, and in consequence pressure applied in one direction is 
likely to produce cleavage lines in the insulator, and in consequence 
we may not at the present time say that insulators of the form now 
used can be made solid from dry hard-pressed clay without danger of 
the production of such cleavage lines, and in consequence we must use 
a softer paste until the proper form of insulator shall be developed, or 
perfect the molding of the hardest part used in the driest possible state, 
and sufficiently hard pressed for complete solidity after baking. These 
cleavage lines are especially apt to occur where irregularities in pres- 
sure are sustained by the mass of clay in molding. That such irregu- 
larities must almost inevitably occur will be evident to one who exam- 
ines carefully any insulator with long thin petticoats; and furthermore, 
this same examination will point to a danger of the petticoat splitting 
away from the head of the insulator in baking, when, as has been said, 
the shrinkage of one eighth occurs. The effect of this shrinkage is 
well known to ironmolders, and no competent pattern maker would at- 
tempt to join long thin plates toa heavy body without in some way 
taking care of their tendency to split away from each other when 
shrinkage occurs. In consequence, the most successful designers of 
articles for manufacture in pressed porcelain are those who have had 
thorough training in molding complicated cast iron shapes. Whether 
the petticoats are broken away from the mass of the insulator in press- 
ing or in shrinking when they are baked, we find that most of the fail- 
ures of such insulators when pierced by high voltages occur along 
cracks which are found in the porcelain at about the point where the 
petticoat is joined to the heavy head. 

Coming from the kiln, articles made of hard-pressed porcelain, how- 
ever smoothly molded and however solid in the interior, are found to 
have a surface which is dull and somewhat rough; and where a smooth 





that the solidity of the finished article in hard-paste porcelain manufac- 


shiny surface is desired, glaze must be applied. Glaze is a glass‘ap- 
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plied to the exterior surface of the baked porcelain and fused on by 
subsequent baking. The glaze is perfect when it flows evenly over the 
surface of the article, and when it does not crack on coming from the 
kiln, or subsequently when exposed to varying temperatures. Crack- 
ing of the glaze is technically termed ‘‘crazing,” and crazing is due 
entirely to a difference in the coefficient of expansion between that of 
the glaze and that of the underlying biscuit. It would seem at once to 
be the most reasonable proceeding to glaze our porcelain biscuit with 
the material of its body ; but if this body is that of a hard-paste porce- 
lain it is not sufficiently fusible for use as a glaze, and in consequence 
the surface must be covered with something more fusible. Accord- 
ingly, the selection of a glaze which shall have the same coefficient of 
expansion as that of the porcelain body is a matter of the greatest diffi- 
culty. This difficulty increases as the thickness of the glaze is in- 
creased, on account of the fact that, while a thin glaze may have suffi- 
cient elasticity to give with movements of the underlying porcelain, a 
heavier body of glaze will not yield so readily. 

That this should be true is apparent at once by the examination of a 
glass thread, which can be bent and even woven, while the glass rod 
from which it is made seems to be almost absolutely rigid. Tiles have 
been made with a glass face as much as one-sixteenth of an inch in 
thickness, but this was accomplished only after a long series of experi- 
ments, with repeated failures, and only on the surface of a rough tile 
made of porous firebrick. The natural hard paste porcelain of the 
Chinese is supposed to be glazed with pure feldspar, but a more readily 
fusible glass is required by almost all the European and American por- 
celains, while for each porcelain body a different glass is required; and 
not only is there probably but one glass which will glaze a particular 
porcelain, but also that porcelain manufacturer is to be congratulated 
for the care and success of his research after he has found a glaze which 
under no circumstances of changing temperatures will craze. Josiah 
Wedgewood spent many years of his life in ascertaining this fact and 
in determining the proper glazes for his different wares, while in this 
country thousands of dollars have been consumed by the different por- 
celain manufacturers in finding satisfactory glazes. In many cases 
such glazes have not yet been found, and in consequence but very few 
of our porcelain manufacturers can make a satisfactory line insulator 
withouta crazed surface. That we should require a surface which does 
not craze is due to the fact that although we do not depend upon the 
glaze itself as an insulation, we do depend upon it for preventing the 
retention of moisture upon the surface of the insulator. The nonhy- 
droscopic character of porcelain as compared with glass therefore de- 
pends upon the character of the glazing surface and also upon its 
mechanical perfection. There is here a danger in the use of some por- 
celains, that while when made the smooth glaze is nonhydroscopic, the 
glass necessary to use for glazing will be soluble, and when weathered 
will present a rough surface, even though nocrazing should ever occur. 

_Indeed, it is probable that all porcelain glazes will ultimately weather, 
since the hardest glass we know of is that made of pure feldspar, which, 
even a slight study of geology tells us, is destroyed by atmospheric in- 
fluences, and this is an additional reason for turning our attention 
from the glaze to the porcelain body when we speak of insulation re- 
sistances ; and even were this weathering of the glaze removed to a re- 
mote possibility, we do know that any glaze will be worn away from 
the insulator by the contact of the line wire which the insulator is 
destined to support. 

Having now examined carefully the necessary details in the manu- 
facture of porcelain for insulators, we are prepared to give some guide 
for the writing of proper specifications and the pointing out of tests 
which should be made upon a porcelain insulator in order to obtain the 
best product that our manufacturers can at the present time produce. It 
is useless for the engineer to attempt to limit the porcelain manufac- 
turer to certain pastes or glazes, since the clays used by different 
makers, though bearing the same names in different parts of the 
world, are not all the same in ultimate character—one or two per cent. 
difference in the amount of water contained by the kaolin changing 
the whole character of the mixture necessary in the production of 
hard porcelain. And, as we have said, a different glaze is required for 
each mixture of clay, therefore these details must be left entirely tothe 
manufacturer himself, since he is better able to make the choice neces- 
sary for a successful product than any engineer, no matter how care- 
fully the latter has studied the use of insulators and the manufacture 
of porcelain. But, at the same time, the user should endeavor to ascer- 
tain which manufacturer uses the strongest paste and produces the 
densest insulator. Strong pastes can be chosen from soft pastes by 
mechanical tests alone, and the ability of the insulator to withstand 
shocks as well as pressure should be carefully tested. 








In applying electrical tests it seems foolish to attempt only tests upon 
the finished glazed articles, since if the glaze is perfect it will completely 
mask the most serious extent of porosity, and even twice the potential 
of the line may not pierce a defective insulator, which will fail during 
the first rainstorm after the glaze has been worn away by the wire. 
The proper time, therefore, to apply any electrical test to the porcelain 
insulator is while the insulator is in the biscuit and before it has been 
glazed. It is always perfectly easy to test for porosity and to stamp the 
accepted insulators under the glaze by a mark which cannot be counter- 
feited after glazing has been performed. Even a galvanometer test at 
moderate potentiais in this stage will furnish more accurate knowledge 
of the state of the porcelain than a high potential test after the glazing 
has been applied. Especially is inspection at this time important, as 
the glaze will mask cracks as well as porosity, which cracks would be 
apparent to the eye of the inspector before glazing, although completely 
covered by skillful work in the glazing process. The final inspection 
of the finished insulator should turn upon the perfection of the glazed 
surface, although it is foolish to attempt to obtain an insulator glazed in 
every part, since the insulator must be carefully supported in the glaz- 
ing furnace, and where it is supported the surface will remain rough. 
It is indeed possible to specify the position upon the insulator of this 
rough surface, but one cannot expect to obtain a piece of porcelain 
covered with glaze in every part. ; 

Finally, it should be pointed out that the relative positions of the wire 
and the petticoats demand some study, since if the petticoats are likely 
to be cracked away from the body of the insulator at their point of 
attachment with the head, it seems wise to remove the wire from this 
danger point as far as possible, although, of course, actual contact of 
the wire with acrack is not necessary for piercing through that crack, 
since the high potentials now used will leap along the surface of an in- 
sulator from 3 to 5 inches, and, in consequence, if the path from wire 
to pin through a crack is less than the sparking distance of the potential 
used, leaks will occur through a crack even though neither pin nor 
wire be in contact with it. 

It certainly seems, therefore, that, although we may improve our 
present insulators by a careful study of their material and form, it is at 
present unnecessary to attempt any redesigning of the insulators in use 
until we have thoroughly tested the capabilities of our porcelain manu- 
facturers to produce insulators of the. present form which shall be suffi- 
ciently strong to carry the wire and sufficiently solid to prevent the 
escape of electricity through the body of the porcelain without reference 
to the character of existence of glazing. 








One of the Useful Applications of the Storage Battery. 


cg 
By Mr. WILLIAM Baxter, JR., in Sci. Am. 


When the storage battery first came prominently before the world, it 
was thought that its great field of usefulness would be that of the 
transportation of energy from coal fields and large water power sites to 
centers of industry. It was also believed that it would enable the elec- 
tric motor to become a formidable rival of the steam locomotive, not 
only because it would reduce the cost of hauling a train, but because, 
in addition, it would remove many of the objectionable features of 
steam transit, such as smoke, cinders, etc. When put to the test it was 
found that the batteries, at least as then constructed, could not with- 
stand the hard usage to which they were subjected in railroad work; 
and as to their value as transferrers of energy from the source of sup- 
ply to the points of demand, it was found upon investigation that they 
could not compete with existing methods, even if made sufficiently 
substantial to endure constant usage with slight deterioration, and.so 
perfect electrically as to have the greatest storage capacity, per unit of 
weight, consistent with theoretical possibilities. In this latter field 
they would necessarily fail, because, if made as light as possible, they 
would weigh at least 12 pounds for each horse power hour capacity, 
and as good steam engines can develop the same amount of energy 
from 3 or 4 pounds of coal, the weight of batteries to be transported 
back and forth would be three to four times that of the coal necessary 
to do the same work. The batteries then made weighed: from 150 to 200 
pounds per horse power hour capacity, instead of 12 ; hence, the differ- 
ence in weight to be transported under the actual conditions was so 
great as to render it impossible to accomplish anything practical in that 
field, even if the energy could be obtained free of cost. 

When it was seen that the storage battery could not accomplish any- 
thing of a revolutionary character, those interested in its development 
began to study its adaptability to less pretentious work, and soon real- 
ized that it would be decidedly valuable as an adjunct to electric light- 
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ing stations, as it would be to these what the gasometer is to a gas dis- 
tributing system—a reservoir from which the demand of customers 
could be supplied, should it become necessary at any time to stop the 
machinery for a few hours. Without the aid of storage batteries, if 
from any cause the operation of the generators is suspended, the lights 
will instantly goout and remain out until the generators are set in 
motion again. After years of persistent and very commendable ex- 
perimental work, the inventors of storage batteries succeeded in making 
these devices sufficiently durable to withstand the wear and tear they 
are subjected to in station work, without unreasonable deterioration. 
Since that time they have been used to a considerable extent in that 
field, and within the last two years their use has been increasing at a 
very rapid rate ; in fact, a first-class station of to-day would not be 
considered complete without a storage battery plant. 

The first battery plants installed in lighting stations were intended 
simply as a safeguard, to render it possible to keep up a supply of cur- 
rent in case of accident to the machinery ; but it was not long before it 
was realized that by enlarging the capacity of the batteries the output 
of the station could be greatly increased without materially increasing 
the expense of operation. How this result can be accomplished will be 
readily understood when it is considered that the demand for lhght is 
not uniform throughout the whole 24 hours, but varies from little or 
nothing, during the day and the early hours after midnight, up to the 
maximum amount between 9 and 10 in the evening. The station ca- 
pacity, however, must be sufficient to meet the greatest demand; there- 
fore, during the greater part of the time the machinery is only worked 
to a fraction of its full capacity. By using storage batteries, the gener- 
ators can be worked to their full capacity all the time, and when the de- 
mand of consumers is small the surplus energy is stored, to be given 
cut when the demand is in excess of the amount developed by the ma- 
chinery. 

From the very fact that the demand for current is variable, it becomes 
possible for batteries to be used not only to reduce the cost of production 
and increase the capacity of the station, but also to reduce the cost of 
line wire. This last result can be accomplished in any case where the 
station is located at some distance from the district in which the current 
is distributed. To illustrate this point, suppose the station is located say 
1 mile from the center of the city or town in which the lights are used. 
If the current runs direct from the generators to the customers’ lamps, 
the line wires must be of sufficient size to carry the maximum supply 
with a loss of pressure low enough to not interfere with the brilliancy 
of the light. If the maximum demand lasted for a considerable por- 
tion of the day, the full capacity of- the line wire would be used to a 
reasonable extent, but the duration of-this maximum demand is seldom. 
over one-half, or, at the most, one hour ; therefore, during the rest of 
the time a large portion of the line capacity may be regarded as wasted. 

The difference between the average and the greatest demand variés 
within wide limits, in different stations, but in the majority the ratio is 
not much below one to two. Whatever it may be, however, if the cur- 
rent could be supplied at the average rate, and the excess over the de- 
mand when the consumption is small were stored, the amount so 
stored could be used to supply the deficiency when the demand is large. 
This is accomplished in many cases at the present time by placing a 
storage battery plant at the center of the district in which the custom 
ers are located. The wires coming from the generating station are so 
connected with the battery and the distributing mains that, whenever 
the drain is less than the current coming from the station, the batteries 
are charged, and when the demand is in excess of the current from the 
station, the battery feeds into the distributing mains. The current 
passing from the generating station to the battery station is about 10 
per cent. more than the average demand, so as to cover the loss in the 
charging and discharging of the batteries. 

The saving in wire by this arrangement will run from about 25 to 75 
per cent., depending upon the relation between the average and the 
maximum current, and also upon the amount of energy that is lost in 
transmitting the current from the generators to the battery. When the 
generating station feeds directly into the distributing mains, the loss of 
energy in transmission is governed by the condition that the pressure 
of the current must not drop so much as to interfere with the brilliancy 
of the lights, and therefore the line loss is generally low; but when 
batteries are used, located at the center of distribution, they regulate the 
pressure of the current supplied to the lamps ; and, therefore, the loss 
between generator and battery may be made anything desired, without 
affecting the brilliancy of the lights. If the power is obtained from a 
waterfall or from coal near a railroad, when it can be obtained at a 
very low price, it may be more economical to increase the loss of 
energy between generator and battery, and thus reduce the cost of line 





wire, but such conditions cannot be taken advantage of if the battery is 
not used. 








The Gas Works of Havana. 
ainsilaieabiivs 
By TRAVELER. 

The gas man visiting Havana finds that city so different in nearly 
every respect from the cities of the United States—although Cuba is 
less than 100 miles away—that he feels there must be equal differences 
of interest at the gas works, and looks forward to visiting there with 
considerable pleasure. In such feeling he is not disappointed. The 
process of conveying to the Spanish cabman the idea that you desire to 
be taken to ‘‘ the gas works” you wisely leave to the interpreter ; in- 
cidentally noting, however, that, as soon as cabby catches the idea, his 
face lightens up, like as the face of a U. S. hackman, with recognition 
of ‘‘ the gas works.” 

Arriving, one duly notes the holder columns and retort house roof 
over the wall, only to find, upon entering, that while it is a gas works 
all right enough, it is not the works supplying the city with gas; for it 
is shut down. It seems that Havana, with most other cities of any size, 
has duly had itsopposition company, and that the result in Spanish is 
not very different from the result in English—i. e., the consolidation 
of interests and two stations for making gas and expense. The driver 
has put you down at the works, built away back in the beginning by 
English interests, in the way that so many companies have been started 
and operated by English capital in the Spanish speaking South 
American countries. 

The works occupy a large tract of ground advantageously situated 
on the back bay, in the rear of the city, so to speak. About 20 years 
ago some United States interests concluded that they wanted a slice of 
the Havana business, with the result that the Compafiia Hispano-Am- 
ericana de Gas, Consolidada (in other words, the Spanish-American 
Company) was also formed and a works built on the other side of the 
same bay. The usual followed. Consolidation ; the new people in 
control of the business, and the old works shut down. 

The gas to day is all made at the ‘‘ Spanish-American ” station, the 
English works being used only for storing, after drawing the gas 
through.a connecting main laid under the bay. Excepting for the 
large electric plant (there located by the same lighting interests), the 
property is in a good state of decay. Holder tanks broken by an earth- 
quake havé never been repaired. Its English construction is evident 
throughout ; most of the machinery looks like that in the pictures shown 
in English text books on gas. The vertical seams in the side sheets of 
the holders do not break joints, but are continuous. This is an ear- 
mark in the detail of English practice, which may also be noted natur- 
ally in many Canadian gas works. Exposed yard pipes and open 
houses are the logical outcome of this country, in which the tempera- 


ture never gets below 60°, yet they look strange to a man who has con- . 


tended with 30° below zero. 

An oddity on the premises was a pile of postage stamps in the yard, 
amounting to several cart loads in quantity ; in Cuba the government 
gets out a new stamp issue every year, and asks the Gas Company to 
burn up the unused balance of the old. 

On the dock one steps into a little private launch, for conveyance to 
the other works across the bay. The boat’s name—the Marquise de 
Balboa—reminds one that though the works were English built the 
country is Spanish enough. This is still more forcibly impressed upon 
one when arriving at the other side. The old works are in the city. 
The new ones are in the country. One lands upon a rambling dock, 
and observes a gas works, half or three-quarters of a mile away, in the 
midst of fields, a railroad track connecting the two. At the dock is a 
hand car to which a venerable white mule is hitched ; I think, the 
largest, biggest, tallest mule that I ever saw. Behind this mule one 
sits on the handcar and away one goes up the track to the gas works, 
the Cuban driver gesticulating and belaboring the mule, the cactus 
hedges and royal palms, the thatched huts and the whole surroundings 
making an environment delightfully different from any gas works 
approach that one can find in the United States. 

One is a bit disappointed, when reaching the works, to find that it is 
only a perfectly ordinary conventional plant after all, despite its attrac- 
tive location. This, however, is but to be expected when one remem- 
bers that it was built by United States people. As a matter of fact it 
was made in Baltimore, and erectéd in its entirety by Messrs. Bartlett, 
Hayward & Co. The plant is made up of nine Lowe water gas gener- 
ators, the usual scrubbers and condensers, purifiers (in an open build- 
ing), meters and old holders as usual, and 4 three-lift new holder in a 
steel tank. 
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From the top of this holder the writer had one of the finest views that 
he ever had the pleasure of beholding. At one’s feet was the land- 
locked harbor of Havana and the blue straits of Florida, picturesque 
to a degree, with the shipping and men of war of various nations or 
cities; across the bay was the Cabafias fortress and Moro Castle, flanked 
by minor forts protecting the city, located apparently in almost every 
direction. In front of one was also the city proper, a mass of flat top 
houses with tile and color, and cathedral towers spotted all over it, re- 
minding one of Constantinople or Morocco; in the rear, rolling, open 
country, full of insurgents, stately royal palms, queer houses and 
aguardiente. The writer lingered on the top of that triple-lift holder ; 
and, stil] remembering that magnificent view, will vouch for its being 
worth the while of any gas man to make the climb who gets to that 
works. 

Below, Chinese coolies kept the grounds tidy, and did the dirtier 
work in the lime shed, etc. In one corner of the grounds was a very 
English locomotive, used to haul coal up the tramway from the dock 
whenever a schooner load arrived. In one corner of the gas house, 
and also of the office, was a stack of rifles—an uncommon article for 
gas making! The insurgents, however, are venturesome fellows; and 
while they dare not storm the Spanish stronghold—the city of Havana 
—they do dare harass its water provision, and may dare a raid on the 
gas works to cut off the light supply. As the plant is peculiarly out 
in the country, this would not be an impossible sortie on their part, 
and it is a daily point of conjecture, on the part of the Superintendent, 
as to whether he will or will not have, that day, use for the rifles, or 
have a ball from a field-piece go through the holder. 

From what has been said above, it may be judged that the cost of gas 
in Havana is but little over the cost in the Southern States. This is 
true. Coal by schooner is cheap, and has no excessive haul. Oil, 
while higher than here, is yet within the range of some Southern 
States’ prices. Lime is abundant. Labor is distinctly cheap. 

It would appear that, on a selling price of somewhere around $4 per 
1,000, and in a city of 400,000 population, the margin of profit would 
be quite satisfactory. The writer was assured, however, that most of 
the profit was given up in marvelously many and ingenious taxes, sin- 
ful waste and free gas, “‘leakage” in management and ‘‘expense,” in long 
unpaid city contracts, and with the notoriously avaricious Spanish city 
and government officials. 








Gas Manufacture and Appliances. 
‘act ea 

In the XXXIV. chapter of the series of articles contribuféd*by Mr. 
Henry O’Connor, A.M.I.C.E., to the Gas World (London), the author 
writes on the matter of the distribution of gas. Having declared that 
the distribution of gas has not received that amount of study and atten- 
tion in England which its importance demands, Mr. O’Connor goes on 
to say : 

This is principally on account of the fact that the districts to be sup- 
plied have been invariably, in the first instance, of only very smal! 
area, and have afterwards spread on many sides. Again, in large 
towns the districts have possibly been at one time supplied by several 
separate and distinct companies, each having their own works, and each 
forming a source of supply. When, however, these companies are 
amalgamated, as is usually the case in course of time, the old mains 
have to be brought into use as far as can be done, and consaquentiy 
correct systems of distribution are not adopted. 

System of Mains.—Perhaps the very best plan that could be adopted 
is one suggested to the writer by the most eminent of distributing 
engineers, in which the trunk main, after passing completely round 
the district, returned finally to the works, where the pressure might be 
most accurately recorded. Here, then, would be the chance of at once 
checking or increasing the pressure in the district, as the intimation of 
its necessity would be indicated at the source of supply. All by-sup- 
plies would be taken from this trunk main, and, of course, would be 
proportioned to the probable consumption. It is the difficulty of gaug- 
ing the probable consumption in a growing district which leads to so 
much trouble with the distributing mains. Mains which, when laid, 
have been of ample size for twice or thrice the consumption expected 
for some years have in less than that time proved inadequate, and fresh 
mains have had to be laid down of larger capacity. This, despite the 
cheapness of cast iron pipes at the present day, as compared to twenty 
years ago, is a very expensive matter, as many of the pipes to be taken 
up will have to be cut through in order to get them out, and much 
labor has to be expended, not only for the trenches and re making of 
the road surface, but also in the reconnection of the services to the 





various houses and street lamps. This latter, however, is not alto- 
gether labor in vain, asin most places where new mains are substituted 
for old, and services are thus laid bare, it is found that the latter are 
so eaten away as to be likely, ere long, if they have not already com- 
menced, to leak to a considerable extent. 

Connecting Services.—There is little doubt that this connection of the 
services to the mains is one of the greatest causes of leakage. When a leak 
is noticed it is usually found to proceed from the rotting away of the 
wrought iron pipe close to its jointing to the cast iron‘main. In many 
cases this is attributable to the method of connecting, which, in former 
years, was to drill a hole in the side of the main, or even to chip a hole 
with acape chisel. Although this latter method is likely to be at once 
condemned by any really practical man, the writer has found it men- 
tioned as the usual one in a book written for gasfitters, and re-issued 
only recently. This fixing of the pipe at the side of the main is liable 
to cause, not only damage to the service pipe, but also may be the ulti- 
mate cause of breaking the main itself, if any great weight should come 
upon the service pipe only and cause it to sink in the ground. Service 
pipes should be always fixed with a bend screwed into a drilled hole on 
the top of the main, and the horizontal service pipe screwed into the 
bend. Then the worst that could happen would be the pushing of the 
bend deeper into the hole, if the strain were sufficient to strip the thread 
on pipe or main. 

For drilling mains there are many elaborate pieces of mechanism to 
be had, by means of which little or no gas is lost, but in most cases 
simple tools are preferred, owing to the ease of carriage from place to 
place, and the rapidity with which they can be brought into use. Ordi- 
narily the ratchet brace, with a flat drill, is used with a bent hook, 
which is something like a letter f\, with hooks to surround the pipe at 
the end of each of the legs. This forms the standard for the ratchet 
brace to work against. The only objection to the system is that when 
the hole is nearly through gas can eseape ; but this can be largely pre- 
vented by filling up the space around the drill with a lump of clay or 
a piece of oily waste. This escape of gas, however, is likely to cause 
asphyxiation to men working in a small hole, if there be no wind 
about. The antidote to be used if any one is overcome by the fumes of 
gas is milk, which should be given immediately. 

Main Laying.—This, however, is perhaps getting to the end before 
the commencement, and it will be well to hark back to the the first part 
of distribution—namely, main laying. Trenches must be first dug 
along the line where the main is to be laid, preferably at the side of the 
road, and not under the pavement, as the last is generally more expens- 
ive to replace if it should be required to open up the main for any pur- 
pose. It should be laid at the side of the road so as to avoid having the 
heavier traffic passing continually over it. Steam rollers have in- 
creased the leakage very considerably, and at one time gas officials tried 
to make the users liable for damage by their use, but it was shown that 
if the mains were laid-at a proper depth no damage would occur, and 
that the use of steam rollers was a necessity, so that no redress is now 
possible. The trench requires to be wider than the main, to allow the 
men to work in it, and, of course, must be made wider the greater the 
depth. It may be here mentioned that the deeper the main the better 
it will be for the supply of gas ; but an increased cost will have to be 
faced when services have to be connected or the main examined. In 
any case no main should be less than 2 feet from the surface of the 
ground, not only on account of the possibility of breakage, but also be- 
cause the earth at a lower depth will be more porous, and will the eas- 
ier deteriorate the pipe, and at the same time the alteration in tempera- 
ture of the pipe when it is near the surface is considerably more than 
when it is deep down. Such alteration of temperature causes conden- 
sation of the moisture in the gas, and with it a deposition of naphtha- 
line, which in time may be so great as to cause a stoppage of the pipe. 

Mains are always laid on a slope, no matter whether the surface of 
the ground is level or not. This is done for the purpose of running the 
condensation towards the lower points, where boxes are inserted to col- 
lect the moisture, and from which the same can be pumped. These 
boxes are called siphons or traps. In a level road the main will be at 
times, say, 2 feet from the surface, and from 4 to 5 feet deep at others, 
rising and falling at a minimum rate of 1inch in every 20 yards, so that 
if the pipe is carried to 4 feet deep at the lowest point the siphons would 
be some 900 yards apart; but it will be found to be better to keep the 
ordinary slope of the pipes greater than this, and to bring the siphons 
closer together. These siphons consist usually of a round box with a 
socket on either side to connect the mains to them. Through the top is 
carried a }-inch wrought iron pipe with a cap on the top, and the 
lower end carried nearly to the bottom of the box. When the man comes 
to clear the siphon he removes the cap, fixes a small hand pump on to 
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this }-inch pipe, and pumps until the gas blows up through the pipe. 
He then removes the pump, and refixes the cap. A cast iron box with 
lid serves to protect the cap and pipe from damage by the traffic. 

Jointing.—W hen digging the trench, a wider and deeper space must 
be left wherever the sockets come, as men have to work around the pipe 
in jointing. This jointing, in the case of ordinary socket and spigot 
joints, consists of first sending the pipe home into the socket, then 
passing several strands of tarred yarn around the pipe and caulking 
them home into the socket with a special caulking tool. This should be 
thoroughly done, or much lead will be wasted, as it is the yarn which 
prevents the lead running into the inside of the main. The yarn 
caulked in, a plaited rope of yarn is made, and coated thoroughly all 
round with soft puddle clay. This rope is then passed around the 
socket, and the clay carefully joined to the pipe and socket all round, 
except on the top, which is opened out to form a cup or gate where the 
lead is to be poured in. It can be easily understood that this clay 
ring must be made tight, or the molten lead will find its way out, and 
much lead will be required before a full joint can be made. The lead 
is heated in an iron pot something like a gipsy kettle, hung over acoke 
fire in what is termed a chauffer, care being taken that the lead is not 
heated up too long before it is required, or it will be impoverished. A 
ladle is used for carrying the lead from the chauffer to the pipe joint. 
The usual plan is to skim the surface of the lead to remove the scum, 
and then to fill the ladle with rather more lead than will fill the socket. 
Where a large joint is to be run one ladle will sometimes be insuffi- 
cient ; another should therefore be ready, and warmed, so that when 
the lead in the first is getting low the second can be brought. To pre- 
vent any stoppage in the flow the lead should be poured from the 
second into the first ladle, and thence, continuously, into the joint. As 
soon as the socket and the gate are filled with lead, and that in the gate 
is found to have set, the clay rope is removed and the clay upon it re- 
worked for the next joint. The lead in the joint just run is then 
caulked with a chisel with a blunt end about the width of the space 
between the pipe and the socket, and is well hammered in and set up, 
the lead about the gate being cut off first. If too much lead is al- 
lowed outside the socket when running, and then caulked into the 
joint, it may have the effect of splitting the socket, so the clay ring 
should be kept close up to the socket before running. For small pipe 
joints 1 pound lead to the inch of diameter is usually required for each 
joint, but above 6 inches this is not sufficient, as it increases in propor- 
tion until, with a 24inch main, the joint will require 2 pounds per 
inch, or 48 pounds lead for each joint. 

Of more recent date is the turned and bored pipe. These joints are 
certainly more easily laid, asthe socket is bored out, slightly taper, and 
the spigot end is turned to the same taper, so that all that has to be done 
is to paint over the turned surfaces and push the spigot right home, 
knocking it in, if necessary, with a wooden mallet. These pipes, how- 
ever, do not lend themselves to going round curves, as very little vari- 
ation is possible in the position of the spigot in the socket, whereas with 
the ordinary lead joint a fairly sharp curve can be run round with or- 
dinary straight pipes laid with a little larger quantity of lead in the 
socket on the outside to that on the inside of the curve. It might be 
mentioned, also, that if any subsidence is at all like'y, the turned and 
bored pipes will not give at all, but will break, while those with lead 
joints will only crush the lead and not cause much if any leakage of 
gas. If the pipes or yarn be wet, a little tallow or oil in the gate when 
running will prevent the lead blowing up and spurting out, as would 
be the case in the ordinary way, owing to the formation steam and the 
closing of all outlet for it. 

Weight and Capacity of Pipes.—The smallest size of cast iron main 
pipe is now usually 3 inches diameter inside, although they are made 
as small as 1 inch diameter, but are not to be recommended. Smaller 
than 3 inches, they are usually 6 feet long; from 3 inches to 10 inches, 
9 feet long; and above that, 12 feet long. The average weights per 
pipe are given in the following table, which include one socket : 


Lbs. Each. Lbs. Each. 
2 inches inside diam....... 50 9 inches inside diam... .. 448 
Race re re 120 jee: eet ee ate 504 
BN es ee aks 175 2. * Cae 963 
5 “ 1 in eee 224 14 * SS ee 
¢ .* See eee SO Se 280 Re ge ee 1,211 
y SE ai gee ee tee EO 336 Bites Re ee 1,624 
eee Pe ics iat ae 392 — Oe pi aaa 1,800 


24 inch diameter, 2,548 lbs. each. 
These weights, of course, vary considerably according to the thick- 
ness of the metal. The pipes should be cast on end, with the spigot end 
uppermost, so that any porous metal can be cutoff. They should be of 


equal thickness all round. To test this they should each be laid on two 
metal rails. If they always lie steady when placed with any part of 
the circumference uppermost they may be considered sufficiently even 
in thickness ; if, however, they always roll to one side, that will be the 
heavier portion. They should also be tested by water pressure to a head 
of at least 200 feet, or, in other words, to 90 pounds to the square inch, 
and, while under the pressure, tapped with a hammer from end to end. 
If the water is seen oozing from any cracks or flaws the pipes should be 
rejected. 

Pipes with rough interior surfaces are liable to cause a reduction in 
the rate of delivery of any liquid passed through them, and also to 
cause a deposition of naphthaline when gasis going through ; the pipes, 
therefore, should be smooth inside, If pipes are laid in clinkers or 
ashes the iron will gradually disappear from the pipe, leaving only the 
carbon, which can then be cut with an ordinary penknife. Clay forms 
an admirable soil for laying cast iron pipes in. Many engineers prefer 
to have their mains coated with a composition of a pitchy nature, and, 
perhaps, the best of them is composed of Burgundy pitch, oil, resin and 
gas tar, made up into a bath and kept heated at about 142° F. The 
pipes are laid in the bath until they have attained the same tempera- 
ture, when they are removed and placed in such a position that any 
superfluous composition is run off. 

As regards the carrying capacities of pipes of different diameters, the 
rule usually employed is one worked out by Dr, Pole, which is as 
follows : ; 


Quantity of gas in cubic feet discharged per hour by any main = 
(/ hd 
2 
1,350 a SL 
where 


h = pressure of gas in inches of water. 

d = diameter of pipes in inches. 

S = specific gravity of gas (air = 1). 

L = length of pipes in yards. 

Various other rules have been proposed, but the above is the one 
usually received, and tables were worked out by Mr. Barlow, many 
years ago, which show ata glance the quantity of gas which can be de- 
livered through various sized pipes at various pressures and for differ- 
ent lengths. There was also published in the Gas World some time 
back a series of diagrams by Mr. Lewis T, Wright showing the pres- 
sure lost in passing gas through pipes of different diameters for differ- 
ent distances. These were excellent, and should be framed, and in 
every gas engineer's office for reference. The Norwalk Iron Company, 
of America, also made a series of calculations as to the relative carry- 
ing capacities of different sized pipes, by which it was shown that these 
did not coincide with their respective areas, a copy of which is here 
given. 


Diameter of Pipes. Comparative Capacities. | Comparative Areas. 
MR Cit kirenccsscveen 1.00 1.00 
EM edu povesccesessas 0.17 0.25 
MR We bencscéswocecees 0.10 0.175 
ERESUSevh ed ehenenes 0.06 0.111 

: SPS Pr Re tephke 0.04 0.085 
ibe seeaneds gmaeye 0.03 0.9625 
Dp ckster © needs 0.0189 0.0434 
Wisccurecctesepececs 0.0102 0.0278 
WP ciseieess os senses 0.0045 0.0156 
Pe venbeenseccueh ses 0.001485 0.0069 
BPicc-icsiedcness se 0.000810 0.0079 
Bide sess cccsceveese 0.000450 0.00272 
Dp caes ae eens bane ts 0.000225 0.00173 








The Heat of the Combustion of Acetylene. 
PE 

Engineering notes that engineers quite commonly estimate the cal- 
orific value of a fuel from its chemical composition ; and, speaking 
generally, the figures thus obtained are accurate within quite a small 
percentage. Exceptions, however, do occur, and acetylene is one of 
them. Its chemical compésition is given by the formula O,H,, so that 
13 pounds of the gas consist of 12 pounds of carbon and 1 pound of 
hydrogen. Now, 12 pounds of carbon burnt to carbonic acid gas will 
give 174,600 British thermal units, and 1 pound of hydrogen, burnt to 
H,O, will liberate 61,560 British thermal units, making a total of 236,160 
units. Actual experiment, however, shows the heat set free on the 
complete combustion of acetylene to be much greater, viz., 281,250 heat 
units, or nearly one-fifth more than that calculated from its chemical 





composition. Similarly, it is found that the actual heat of combustion 
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of cyanogen (C,N,) is nearly one third more than that calculated from 
its carbon centent. The explanation of the discrepancy is, of course, 
to be found in the fact that a large quantity of energy is absorbed in 
the production of these compounds, which is liberated in the form of 
heat on burning them. It is this fact which renders compressed acety- 
lene so dangerous an explosive ; as, quite apart from any question of 
combustion, there is a large store of energy available for destructive 
purposes by the mere decomposition of the body into its elements. 
Some French experiments, indeed, showed the explosive energy of 
liquefied acetylene to be comparable to that of dynamite. It should, 
however, at the same time, be stated that at pressures not exceeding two 
atmospheres, it was found impossible to produce an explosive decom- 
position of the gas, which, under such conditions, is as safe as lighting 
gas. It is interesting to note that many food stuffs, such as starch and 
sugar, exhibit the same peculiarity as acetylene, their heat of combus- 
tion being greater than that estimated from their chemical composition. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
sic gadis 

THE JOURNAL for December 13th contained the statement that Mr. 
George Fullerton, Sr., had been appointed Superintendent of Distribu- 
tion for the'combined Buffalo (N. Y.) Companies. It was Mr. Fuller- 
ton, Jr., who received the appointment. Mr. George Fullerton, Sr., 
is Superintendent of the works of the Buffalo Mutual Gas Light Com- 
pany. 

Mr. W. S. Wonss has resigned the position of Assistant Superin- 
tendent to the Springfield (O,) Gas Company, in order to assume the 
Superintendency of the works of the Covington (Ky.) Gas Light Com 
pany. 

A SPECIAL election was held in College Point, L. I., on December 
17th, the matter submitted to the voters being whether the streets were 
to be lighted by means of arc lamps or by means of Welsbach incan- 
descent gas lamps. The proposition to employ the Welsbachs was 
adopted by a fair majority, and the authorities and the Welsbach Street 
Lighting Company of America have closed a contract under which the 
latter will maintain 200 lights on public account for a period of five 
years. 


A CORRESPONDEDST, writing to the JouRNAL under date of December 
23d, says: ‘“‘Dear JourNaL—Mr. Brackenridge’s article, entitled, 
‘* X-Rays on the Gas Bill,” which appeared in your issue for December 
6th, is not only timely, but suggests as well some’ food for thought. 
What he says about the gas meter, the testing thereof, etc., is worthy of 
note ; and some of his lines suggest the question why a meter, made by 
a meter manufacturing house of standing, experience and reputation, 
should not be considered correct for all purposes? Testing the meter, 
before putting it at work, to provide against possible errors arising from 
transportation, is no doubt a safe precaution ; but when this is done 
why could not the public be brought to believe that a meter so tested is 
as correct as it is possible to get a meter? There seems to be a disposi 
tion on the part of some of the gas companies to repair and adjust their 
own meters. Would it not be better if the greater part of this work 
were left to the concerns engaged-in the manufacture of meters ; and 
would not the public have more confidence in the work completed un- 
der the latter condition than would be the case were it to become gen- 
erally known that the gas company repairs and adjusts the meters? 
One of the many difficulties that confront gas companies is the lack of 
confidence that the public has, not only in the company as an entirety, 
but as to the meters which stand as the arbiters between the companies 
and the consumers ; wherefore, every move in the direction of inspir 
ing the consumer with greater confidence in either or both is well worth 
the making. Mr. Brackenridge has wriiten a good paper, which is not 
only worth placing before every gas consumer, but which might be 
profitably studied by many a gas manager as well.—VERITAS.” 














Mayor Weaver, of Louisville, Ky., has appointed Mr. J. Henry 
Hoertz official gas inspector, vice Mr. John Breeden. We are sorry to 
chronicle the retirement of Mr. Breeden, who makes way for a succes- 
sor, not because of inefficiency or otherwise, but simply because his 
politics differ from those which animate and control Mayor Weaver's 
public acts. 


THE special committee appointed by the Board of Aldermen, of Bir- 
mingham, Ala., to ‘‘ investigate" the Birmingham Gas Company, re- 
cently handed down the following findings : 

“To the Honorable Mayor and Board of Aldermen: Your special 
committee appointed under theformer resolutions of this Board to in- 











vestigate charges made against the Birmingham Gas Company, beg 
leave to report as follows : 

‘* Resolved, that this committee report to the Board of Mayor and 
Aldermen that we find the Birmingham Gas Company has violated its 
contract in the following respects. First ; it has charged private con- 
sumers more than the contract price for gas. Second ; it has discrimi- 
nated wrongfully in furnishing gas to consumers at different prices. 
Third ; it has furnished gas to consumers that was not of standard 
grade, and not free from all impurities. Fourth ; that in other respects 
said Company has not complied with its contract. 

‘* Resolved, further, That the City Attorney be instructed to report to 
the Board of Mayor and Aldermen what steps should be taken, by said 
Board in order that the said contract be declared forfeited, null and 
void ; and that the franchises, easements and rights under said contract 
be annulled and vacated ; and by contract here, is meant all agree- 
ments from time to time heretofore entered into by the Birmingham 
Gas Company and its predecessors, and to make due reports to said 
Board.” 





Mr. WALTON Forsta.t, formerly in charge of the Lockport (N. Y.) 
Gas and Electric Light Company, has been appointed Assistant Super- 
intendent of Distribution in connection with the United Gas Improve- 
ment Company’s control of the Philadelphia gas works. 





AT a meeting of the Board of Health, San Francisco, Cal., held about 
a fortnight ago, the chemist of the Board (Prof. W. T. Wenzell) was 
instructed to analyze the gas ‘supplied by the local companies, and to 
file the return of such analysis with the Board. The examinations are 
to be made at least once a month. 





Tae Central Gas Company, of Stockton, Cal., at its last annual 
meeting. named the following executive management: Directors, L. 
H. Lang, Hoyle Greenwood, A. Blossom, George Finkbohner, J. N. 
Wood, N. E. Carpenter and W. H. Woodbridge; President, L. H. 
Lang ; Secretary, Hoyle Greenwood ; Treasurer, Sidney Newell. 





THE city authorities of Chehalis, Washington, have discontinued the 
electric lighting plant operated there for some time on public account. 





THE Welsbach Street Lighting Company, of America, has been 
authorized to make a trial test of its lamps on the streets of New Britain, 
Conn., the local authorities having granted the necessary permission. 





THE proprietors of the Consumers Gas Company, of Wilkes-Barre, 
Pa., have called a special meeting, to be held February 28, 1898, the 
object of the meeting being to consider a proposition for the increase of 
the Company’s stock from $60,000 to $120,000. The new capital issue 
is to provide funds for contemplated plant betterments, which latter in- 
clude an additional gasholder (200,000 cubic feet capacity) and several 
miles of mains. 





Tue Consulidated Gas Company, of New York, is distributing a 
sensibly compiled and neatly printed pamphlet on ‘‘ The Comfort of 
Heating by Gas.’’ The chapters of the pamphlet treat in commonsense 
fashion of how living rooms may be heated, how. laundries may be 
made habitable, and kitchens as well, with a hint as to how the tem- 
peratures in conservatories may be safely and simply regulated, all by 
means of gas. Whoever arranged the pamphlet did the work well. 





SUPERINTENDENT Henry S. WHIPPLE, of the Rockford (American) 
Gas Light and Coke Company, of Rockford, Ills., is to be credited with 
having devsied a showcard advertisement that must be seen by every 
resident of that city who uses its streets after nightfall. Close by the 
Company’s gasholder, and at a height of perhaps 30 feet from the 
ground level, he has rigged a sign, the dimension of which is 7} feet in 
width by 16 feet in height, the sign being made of cloth stretched over 
a frame, the back of which is of wood. The cloth bears in large letters, 
suitably displayed, the inscription ‘‘ Use Welsbach Gas Light.” Be- 
hind each of the letters is a 3-foot gas burner, and when the burners are 
lighted the inscription can be easily read at a distance of 1,200 feet. The 
location of the sign is perhaps 600 feet from the main street of Rock- 
ford. Another illuminated sign on the same order is rigged on the roof 
of the gas works. This sign bears the inscription, ‘‘Use Gas for Light, 
Heat, Power.” 





Ar a recent meeting of the Board of Trustees, Port Richmond, Staten 
Island, John J. Manning, H. Butler and others asked for a franchise 
permitting them to lay gas mains underneath the roadways of Port 
Richmond: They agree to furnish gas at a price not to exceed $1 per 
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1,000 cubic feet. The corporate name of the concern is The American 
Illuminating Company. 





THE Welsbach Street Lighting Company, of America, has recently 
made several tnotable installations of its lamps on public account in 
this city. Prominent among these are: The specimen at Broadway 
and 23d street, which consists of a cluster of 8 improved Manhattan 
lamps, fitted with single Welsbach lights ; at Long Acre Square, twu 
handsome iron columns support a reflector and a cluster of 8 improved 
Manhattan lamps, each lamp carrying double Welsbach lights ; Park 
avenue, for 50 blocks of its length, is lighted by means of single Wels- 
bach lights, set in theimproved Manhattan lanterns. These practical 
illustrations of what may be accomplished in the direction indicated are 
well worth the inspection of any of the fraternity who, through acci- 
dent or design, ‘‘ find themselves in New York.” 





THE Minneapolis (Minn.) Tribune, of recent date, contains the fol- 
lowing advertisement, which is given for what it is worth: ‘GRAND 
Forks, N. D., December 22.—W. S. Russell, of this city, who was re- 
cently appointed receiver of the Dual City Gas Company, of Grand 
Forks, as the result of an action commenced against it by the Minnesota 
Loan and Trust Company, took possession Saturday. In 1893 the Gas 
Company, in order to secure the payment of $50,000 bonds, executed a 
trust deed in favor of the Trust Company. Suit has been commenced 
to foreclose this deed, and, in consequence, the appointment of the re- 
ceiver has been made. The Gas Company was organized about three 
years ago, with a capital stock of $50,000, and during that time has lost 
about $125,000, with scarcely anything toshow for it. The total value of 
the plant, it is said, is scarcely sufficient to pay several years’ unpaid 
taxes, mechanics’ liens, cost of the receiver, and the foreclosure. If the 
bondholders realize anything, it will not be over 5 per cent. on the face 
value of the bonds.” 


THE Lighting Committee of the Board of Public Works, Newark, 
N. J., has named the 11th inst. as the date on which the application of 
the projectors of the Peoples Gas Company for the right to supply gas 
in that city will be heard. 








At the annual meeting of the New Haven (Conn.) Gas Light Com- 
pany, which will be held to-day, it is not at all improbable that im- 
portant plant extensions will be discussed. The main thing in this 
direction seems to hinge on the need of additional storage facilities. 





THE franchise of the Binghamton (N. Y.) Gas and Electric Company 
has been renewed. It is practically the same as the former one. 





SUPERINTENDENT WHIPPLE, of the Rockford (Ills.) Gas Light and 
Coke Company, reports the sale in that city of 3,600 Welsbach lamps, 
since March 1, 1896. 


Tue Philadelphia Ledger tells the following tale: ‘‘ Among the 
many who have lost a good thing by the transfer of the Philadelphia 
gas works to the United Gas Improvement Company, is Adolph Luh- 
man, who has been living rent free in a three-story brick bnilding, at 
711 South Second street, for a considerable time—just how long seems 
not to be ascertainable. The facts have been developed by the taking 
of the inventory, incident to the transfer of the gas works to the leasing 
Company. The property, which is assessed on the books of the city as 
belonging to the Southwark ana Moyamensing Gas Company, is valued 
at $7,000, and marked exempt on the tax rolls. It is on the west side of 
Second street, below Bainbridge, and was for some years used as a gas 
office under the Gas Trust, which bought out the Southwark and 
Moyamensing Company and with it the house in question. Luhman 
says that he paid rent regularly to Cashier White at the office of the 
Gas Trust, until the affairs of the latter passed into the control of the 
Bureau of Public Works, since which time, finding nobody to pay it 
to or demanding it he just let things go along. It is said he paid $45 
a month, using the front part of the first floor as a cigar store, the back 
part as a barber shop and the rest of it as a dwelling.” Mr. Luhman 
no longer occupies the premises. 








AccoRDING to recent advices (dated December 21), the Board of 
Supervisors of San Francisco is considering the adoption of the follow 
ing ordinance—at this distance the measure seems to be somewhat 
mouldy : 

Whereas, Statistics of deaths occurring in this city and county show 
that an abnormally large proportion is due to asphyxiation or gas 
poisoning, and scientific investigation has shown that most of said 
deaths have resulted from the presence of carbonic oxide, technically 


carbon monoxide, in illuminating gas inhaled by the deceased, and 
further that the use of gas containing such substance is detrimental to 
the health of all citizens using the same for illuminating and other pur- 
poses, now therefore, 

The people of the city and county of San Francisco do ordain as 
follows : 


Section 1. It is hereby declared to be unlawful for any person, firm 
or corporation to manufacture for public use in this city and county, 
or to furnish to.any person, for use by such person for illuminating or 
any other purpose whatsoever, any gas containing more than 5 per 
cent, of carbonic oxide, technically known as carbon monoxide. 

Sec. 2. Any person, firm or corporation violating any of the pro- 
visions of this ordinance shall be deemed guilty of a misdemeanor, and 
upon conviction thereof shall be punished by a fine not exceeding $500), 
or by imprisonment in the County Jail of the city and county of San 
Francisco not exceeding three months, or by both such fine and im- 
prisonment. 

Sec. 3. This ordinance shall take effect from and after its passage. 








Locomotive Sparks for Fuel in Electric Power Stations. 
—— 


By Mr. E. C. Boynton, M.E., in American Engineer. 


A prominent English railway official, while watching the burning of 
sparks at one of the power stations of the New York, New Haven & 
Hartford Railroad, remarked: ‘‘ You tell me that this stuff has been 
already burned in your locomotives, and you are again burning it; 
now, pray tell me who burns it after you get through with it?” 

The fact that the road referred to is using sparks as fuel, to generate 
electric power, has been mentioned in a general way by several of the 
technical papers and the daily press, but it will doubtless be of interest 
to many to know the details of the practice. 

Many attempts have been made in the past to burn sparks, but with 
indifferent success, and vast quantities are daily going to waste. The 
exact chemical composition of sparks is not now known, though they 
are believed to be almost wholly carbon. They are so fine that they 
lie on the grate bars in a compact mass, and it is impossible to burn 
them by means of natural draft. A forced draft must be used, and it 
must be powerful enough to force the air up through the mass, and keep 
it in a more or less distributed condition. In practice this is clearly 
seen on looking through the open furnace door, when the whole top of 
the fire is seen in violent motion, the burning sparks jumping up and 
falling back in a continual shower. 

The sparks are fed into the furnace exactly as they come from the ex- 
tension front of the locomotives, not mixed with anything else. Ex- 
perience has proved that it is not best to mix them with coal, as it 
greatly increases the difficulty of firing. They make an exceedingly 
hot fire, which, however, must be cleaned at intervals of three or four 
hours. This is necessary because the thickness of the fire increases 
rapidly, due to the great quantity of fuel fed into the furnace and the 
layer of ashes and clinker which accumulates on the grate must be re- 
moved. One furnace is cleaned at a time, and with the aid of the 
blower, the fire can be brought up to the required temperature in a re- 
markably short time. This isa great advantage, as it enables a fireman 
to carry an even steam pressure all through the process of cleaning. 
The extremely fluctuating load due to electric railway work makes the 
firing much more difficult than it is under ordinary stationary boiler 
conditions, and in order to produce an even steam line on a recording 
gauge, a fireman must learn to fire sparks, no matter how good a coal 
fireman he may be. The weight of sparks required for the evaporation 
of a given weight of water, as taken from a number of tests, may be 
said to be about double that of coal. 

Several important departures from ordinary boiler practice have been 
found necessary to insure success in burning sparks, the first of which 
is in the boiler setting. The boilers used by this company are of the 
horizontal flue type, 72 inches in diameter and 19 feet long, and contain 
130 3-inch tubes. Extending across and resting on top of the brick set- 
tings, at right angles to the boilers, are two pairs of heavy channel 
irons. From these, four heavy iron rods extend down to the sides of 
each boiler, two on each side near the ends of the boiler. These rods 
hook into lugs riveted on the sides of the boiler, at the center line. The 


boilers are thus suspended from four points, and all movement due to 

expansion or contraction is provided for in this manner. 
so-called ‘‘ exploded idea” is also brought into successful use in 
placing the boiler so that the bottom of the shell is 48 inches above the 
rate bars, while the top of the bridge wall is only 18 inches above 
them. As a result of this, a very large combustion chamber is secured, 
the purpose or effect of which is to allow all the gases of combustion 
to become thoroughly ignited before entering the tubes. That this is of 
great advantage is shown by the very low temperature of the gases in 
(Continued on page 15.) : 
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the smoke flue after leaving the boilers. This 
temperature averages about 35° above that of 
the steam. The furnace is 6 feet wide and 7 
feet long, making 42 square feet of grate sur- 
face. For convenience in cleaning fires, about 
2 feet of the grate, nearest the bridge wall, is 
arranged to turn over and dump into the ash- 
pit, by means of levers. The type of grate bar 
used is the well known “ herring bone,” with 
openings about § inch wide. 

One of the most interesting details is the pe- 
culiar forced draft, because of its bearing on 
the burning of sparks. This part of the equip- 
ment consists of a cast iron cylinder or pi 
about 9 inches in diameter and 2 feet long, bell 
mouthed at one end. This extends through the 
boiler front into the ashpit, either between the 
ashpit doors or through one of the doors. The 
bell mouth projects outward and in it is a hol- 
low brass ring, 7 inches in diameter and nearly 
elliptical in cross section. On the inner edge 
of this ring are 20 small holes - inch in diam- 
eter. There is a steam connection to this ring, 
and when steam is turned on the result is a 
large number of fine steam jets blowing 
through the pipe into the ashpit, and drawing 
with them a large quantity of air through the 
bell mouthed opening. The air is considerably 
heated by the steam after it enters the ashpit, 
and the sparks get what they require for per 
fect combustion—oxygen and hydrogen tocom- 
bine with the carbon they contain. While the 
boilers are in service the main damper is set so 
asto be kept nearly closed by the automatic 
regulator when full pressure steam is on, and 
it opens very little when the pressure falls 
The object of this is to confine the gases and 
allow them to escape into the chimney very 
slowly. 

A peculiarity about this method of burning 
sparks, and one that requires the constant at- 
tention of the fireman, especially when clean- 
ing a fire, is that, if the steam pressure gets 
started downward, it een | to continue going 
down so far that it is very difficult to restore it 
again without stopping the engines. This is 
due chiefly to the fact that the efficiency of the 
blower decreases rapidly with the falling steam 
pressure. With careful firing, however, this 
never occurs. The regular steam pressure car- 
ried with light loads is 100 pounds, but 125 
pounds is carried at full load. The number of 
men required to fire a battery of boilers burn- 
ing sparks is the same as would be required for 
coal. The weight of sparks consumed per 
electrical horse power hour averages 6 pounds 
at a cost of about 2 mills. 

This cost refers only to freight charges for 
loading and hauling its sparks to power sta- 
tions. The power consumption refers to an 
ordinary track with no steep grades or sharp 
curves. The speed is about 30 miles per hour 
when using the above power. An electric 
train seating about 200 persons and weighing 
62 tons requires 36 pounds per train mile at a 
cost of 12 mills. The power developed by the 
a is about ,,°,-horse power hour per ton 
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The Market for Gas Securities. 





The failure of the shareholders of the New 
York and East River Gas Company, at the ad- 
joursied meeting called for yesterday (Thurs- 
day), to ratify the merger agreement between 
that Company and the Equitable and New 
Amsterdam Companies, is responsible for a 
crop of rumors, some of which go to the ex- 
tent of declaring that the consolidation scheme 
is off. That the differences existing between 
the Equitable and East River interests are ser- 
ious is undoubted, but nevertheless it is also 
certain that the differences shall have to be 
settled, for the undertakers have gone too far 
in their arrangements to permit of any turning 
back. Nor do we believe that the courts will 
be appealed to. Naturally, the failure caused 
marked depression in values of city gas shares, 
Consolidated having sold down to 175, the 
opening a (Friday) having been made at 
178} to 179. r. Sage’s specialties are 130 to 
135 for the common, and 144 to 150 for the 
preferred. ———_ looks cheap at 260 
asked, as does Mutual at 300. Brooklyn Union 
is certainly cheap at 118 to 119. 

Peoples gas, of Chicago, is steady to strong, 
although some of the wiseacres are predicting 
lower prices in it. Bay State is absolutely life- 
less, while Baltimore Consolidated is in better 
demand, at 52 to 53. Consumers, of Jersey 
City, is gradually hardening. 








Gas Stocks. 
— ——_ 
Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 
35 Wau Sr., New Yore Crry. 
January 3. 


> All communications will receive particular attention. 


{2 The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated......sesesseees $36,230,000 100 178% (179 
CORTE cccciccccisvcresvccess 500,000 50 se 

“  Serip 220,00 .. 100 ~ . 
vices ccehasaxcicas 4,000,000 100 .. 280 
RE OO... cewasccccece 1,000,000 1,000 105 j 
“ 1st Con. 5°s....... 2,300,000 1,000 114 
Metropolitan Bonds 658,000 ae 108 = 112 
Matta. ccscccccvescocccscese 3,500,000 100 . 300 
PB vacdcccccccccce 1,500,000 1,000 100 102 
Municipal Bonds........... 750,000. ; 
WORUNGEE... ce cece ccccedccccce 150,000 50 
* DORE Bicdccccsc cece 150,000 1,000 pa $8 
New York and East River.. 5,000,000 100 7 71 
Pretarre’ ...cscccccscces 2,000,000 100 98 104 
Bonds ist 5°s.........006 3,500,000 1,000 112 113 
* 1st Con, 5'S....00- 1,500,000 - 105 1064 
Richmond Co., 8. I........ 348,650 50 50 re 
7“ Bonds....... 100,000 1,000 rs aa 
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Preferred ..... sesessesee 5,000,000 100 144 150 
Bonds, Ist Mortgage, 5’s 1,500,000 1,000 1415 
VOmRees .cccccccceccccecscse 299,650 50 130 ; 
Out-of-Town Companies. 
Brooklyn Union ..........+. 15,000,000 100 118 + 119 
a “ Bonds (5's) 15 000,000 1,000 111% (112 
Bay State. ....csccrcedeees 50,000,000 50 4 4% 
ip Income Bonds. 2,000,000 1,000 % 
Boston United Gas Co,—- 
1s Series S. F. Trust.... 7,000,000 1,000 we 
2d Ne = “ .... 3,000,000 1,000 ie 
Buffalo Mutual............. 730,000 100 86125 at 
7 Bonds....... 200,000 1,000 9% 100 
Central, San Francisco..... 2,000,000 be 95 oa 
Chicago Gas Company..... 25,000,000 100 9744 973% 
Guaranteed Gold Bonds 7,650,000 1,000 104 10444 
Coben oo dcteecsasees. ss 1,069,000 4 91 94 
1st Mortgage.........00. 1,085,000 a oo 96 
Consumers. Jersey City.... 2,000,000 100 77 28 
=a Bonds seccee.sss 600,090 1,000 1 115 
Cincinnati G. & C.Co....... 8,500,000 100 <% 204 
Consumers, Toronto. ....... 1,600,000 50 3 «184% ~«(187 
Capital, Sacramento........ 500,000 50 oe 35 
Bonds (6'8)........++.-- 150,000 1,000 os as 
Consolidated, Baltimore. 1,000,000 100 52 53 
Mortgage, 6°s........... 3,600,000 10 8=6107% 
Chesapeake, ist 6’s..... 1,000,000 “ 
Equitable, ist 6's. ...... 910,000 as 
Consolidated, 1st 5’s.... ~ 1,490,000 


Consolidated G. & E. Co.’s., 
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Berwind-White Coal Mining Co., New York and Phila. 28 
W. D. Althouse & Co,, Phila., Pa........sccccscccesccecces 2 
CANNEL COALS. 
Perkins & Co., New York City ......0..s.ce0e esessescoces SB 
W. D. Althouse & Co., Phila., Pa........... coccccesccccccs 


GAS ENRICHERS. 


Standard Oil Co., New York City .........cececeevecs soos 2 
The Sun Oil Co. Pittsburgh, Pa.......s00.- sees-s. coos BD 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind........ccc.cscccoscseces see 29 
CONVEYING MACHINERY. 

C. W. Hunt Company, N. Y. City ....ccccccvccccecccsesce 17 
GAS GAUGES. 

The Bristol Co., Waterbury, Conn...... eecescesccosccsess 19 


GAS GOVERNORS. 
Connelly Iron Sponge and Governor Co., New York City 
Isbell-Porter Co., New York City...........+ eseccunentnes 
The Wilder Mfg. Co., Phila., P&.....cccceccsscsescsesesse 19 
R. D. Wood & Co., Phila., Pa........ oandeesis 


SELF-SEALING MOUTHPIECE DOORS. 
isbell-Porter Co., New York City.......ccccsccsccsesseces 
Continental Iron Works, Brooklyn, N.Y.......sssesesess 
G. Shepard Page’s Sons, New York City..........cceseses 
Logan Iron Works, Brooklyn, N. Y.....cscccccccescecess 
Mh, BD. WORE BO, PO FU. sccecccsvncccvcctconsoscnves 


ESRF 


CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y......-..eceeee0e 


BETORTS AND FIREBRICKS. 
J. H. Gautier & Co., Jersey City, N. J............ 
B. Kreischer & Sons, New York City.... 
Adam Weber, New York City...... vodcocceese 
Laclede Firebrick Mfg. Co., St. Louis, Mo........ceseeess 
Cyrus Borgner, Phila., Pa..........+ O0eccceecdiredeccesve 
James Gardner, Jr., Pittsburgh, Pa...... 
Henry Maurer & Son, New York City.........ceeeseseses 
Baltimore Retort and Firebrick Co., Baltimore, Ma. acetes 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 
Brooklyn Firebrick Works, Brooklyn, N. Y......+.seeees 
FP. Behrend, New York City. ccoce Ceeeresereseseeseseseees 





weeseessess 








INCANDESCENT GAS LAMPS, 
Welsbach Commercial Co., Phila., Pa......sccccscceseees 24 


THORIUM. 
The Roessler & Hasslacher Chemical Co., N.Y. City..... 17 


30 Dr. Philipp Hirsch, Berlin, Germany........... dddabicecs 17 


INCANDESCENT LIGHT PREPARATIONS. 
Dr. Philipp Hirsch, Berlin, Germany,.......-... eceecess 7 


MICA GOODS. 
The Mica Mfg. Co., New York City.......0s.ceee.csseeee 17 


BURNERS. 
C. A. Gefrorer, Phila., Pa......... sdsarcccredéstansececess O08 
Wm. M. Crane & Co., New York City..... Seneccscecuaccs 30 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Ténn.............. 19 


STREET LAMPS. 
Welsbach Street Lighting Co., New York and Phila..... 18 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 27 


Greenpoint Chemical Works, Brooklyn, N.Y.........++++ 17 
Henry W. Douglas, Ann Arbor, Mich ..................- 7 
Gas Purification and Chemical Co., Ltd., London........ 27 
. EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind....... ive 
Isbell-Porter Company, New York City..............0005 3 
Connelly Iron Sponge and Governor Co., New York City 27 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y. ........+. 2 
Chapman Valve Manufacturing Co., Boston, Mass....... 22 
BTR. Weed Ot. FI ios nan bnc accacescctcccceccccss 4 
Continental Iron Works, Brooklyn, N. Y............-.... 34 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 21 
Isbell-Porter Co., New York City...........cecceecesessss 34 


The Western Gas Construction Co., Fort Wayne,Ind..., 22° 


ELECTRICAL APPARATUS, 


Wm. Henry White, New York City .......ccescceessseeee 3) 
GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa..............s0e0- scoe @ 
The American Gas Engine Co., Phila., Pa................ 3l 
Backus Water Motor Co., Newark, N. J..... dae ecdeadsese 17 
ENGINES AND BOILERS. 

The Hazelton Boiler Company, New York City......... 17 
W. G. & G. Greenfield, East Newark, N. J......... 2.0055 17 
PURIFIER SCREENS. 

John Cabot, New York City..... sdebusiad bbabentcasecesce 19 
GAS STOVES. 

American Meter Co., New York and Philadelphia ....... 3 
Maryland Meter and Manufacturing Co., Baltimore, Md. 438 
Keystone Meter Co., Royersford, Pa............seseesees 38 
Wm. M. Crane & Co., New York City.......-.cecsssseees 18 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N.Y .......00....s0--- Sodeces “EO 
GASHOLDERS, 

Bartlett, Hayward & Co., Baltimore, Md..... cccvecececce 88 
Continental Iron Works, Brooklyn, N. Y......6..++0+---- Bry 
Deily & Fowler, Philadelphia, Pa......... phececceesee geese ae 
Davis & Farnum Mfg. Co., Waltham, Mass............... 32 
Kerr Murray Mfg. Co., Fort Wayne, Ind............e0+0+ 82 
Stacey Mfg. Co., Cincinnati, Ohio...... ecccvccece cosccces 8S 
R. D. Wood & Co., Philadelphia, Pa.......... iste ecevanse. 00 
Logan Iron Works, Brooklyn, N. Y.... .--ceccsssveese 36 
Riter-Conley Co., Pittsburgh, Pa...... eeebgespebeeces cous 19 


GAS SECURITIES, 
Marquand & Parmly, New York City.......... 


BOOKS, ETC. 


eccvcccees 17 


Scientific Books....ccccceccccoccccsessccccsccccccces s0éuee an 
DUES BMAF icin ine Kivcevcvccdsvecccodecncccucncceocces 
Digest of Gas Cases......sseceseseeecees covsccccscccccccce OO 
raisin i ssn eG ce eae 37 
Practical Photometry............ ecoceecraceveccscccccces OO 
Coal Tar Genealogical Tree..............- apeveveccccovece MO 
Management of Small Gas Works jieaces ecccccccevscccee BO 
Handbook on Gas Engines ......cccsccccccsesceccssesesee 33 

26 
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DIVIDEND NOTICE. 


OFFICE OF THE UnITED Gas IMPROVEMENT Co., | 
813 Drexe. Buripine, Para., Dec. 23, 1897. § 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on Jan, 15, 
1898, to stockholders of record at the close of business Dec. 
31, 1897. Checks will be mailed. 
1178-2 EDWARD C. LEE, Treasurer. 








AN EXPERIENCED GAS EN- 
GINEER AND CHEMIST 


is open to accept immediate engagement ; charge of works, 
or on the road. Eexperience in working inclined retorts, 
First-class references and testimonials. Address 

1178 tf “M. R. 8.,”" care this Journal. 


VALUABLE GAS BUSINESS 


IN CALIFORNIA. 








Concerning the best paying gas Lag ay he foe two of 
the most rapidly wing cities i tes, in 
which a valuable interest can now A, pe yl for 
full information, T. 8. C. LOWE, 
228 South Spring 8t., Tes Angeles, Cal. 
Note.—This is our as wa season, and the time Lime and 


improve gas works on this coast. 1176-tf) 


WANTED, 


A Second-Hand 5-Foot Gas Meter, 


with 6-inch connections—or one a little larger. Address, 

stating price and full particulars, 

BENSON VAN VLIET, 
Poughkeepsie, N. Y. 


Wanted, to Purchase or Lease, 


A Gas Works in a Town of 5,000 to 
10,000 Population, Near New York. 


Particulars will be 





1176-8 





Or would buy a controling interest. 








treated confidentially. Address 
1172-3 “G. A.S8.,” care this Journal. 
aatuenneed aetna oememeniatl 
FOR SALE, 


at a bargain, 
Two 50-H P. Utto Gas Engines, 
in first-class condition. 


Address WOONSOCKET GAS CoO., 
Woonsocket, R. I. 


FOR SALE. 


The undersigned will sell 


All the Property of the Connersville 
Gas and Electric Company, 
on January 27, 1898, Write for full information. 
P. 8. FLOREA, Receiver, Connersville, Ind. 


1175-tf 





1175-4 





Hor Sale. 


A Small Gas and Electric Light Plant, 
in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1970-t£ Fort Wayne, Ind. 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 


Two Coolers, or Air Condensers, each of 150000 
cubie feet capacity. 


Multitubular se gry say ned shell, 36 in, diameter, with 
98 2-in. tubes, 10 ft. 6 in. long. 


D-Shaped Tar Semenen, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. fae, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co 
Dubuque, Iowa. 





1119-tf 


Utitize Your Gas Liquor. 


NO EXTRA LABOR OR sg 


OPERATING EX- 
Not Ex- 

















hs 
e 
; 
‘ 
f 
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HEADQUARTERS FOR 


THORIUM | 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 


HIGH-PRESSURE WATER-TUBE BOILERS 


EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


Single Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Correspondence Solicited. 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


gabe Adgge. ale tor Yor Gen'l Office, 716 E. 13th St.,N.Y., U.S.A 
GREENFIELD 


Steam Engine Works. 


Established 187A. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines 


Sizes from 3 to 75 Horse Power. 












































Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


W. G.& G. GREENFIELD, - ~- EAST NEWARK, N. J 











ER 


OUR CATALOGUE 





OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 


BRIDGES —_ Designed and 
- BUILDINGS Patt, 
AND ROOFS | fication” 
THE BERLIN IRON BRIDGE CO. 
G ~~ @e_EAST BERLIN, CONN. a) —a 


MARQUAND & PARMLY, 


160 Broadway, New York. 




















Members New York Stock 
Exchange. 











Our Mica Chimneys 
Tr ‘For Welshach Lights 


ARE THE 
BEST IN THE WORLD. 


@=eam 


Get Catalog 
and Discounts. 


=ea 


The MICA MFG. CO 


Micasrmiths, 











E 
MICA CHIMNEY. . 
88 Fulton Street, 


ae N. Y. City. 








TE,” Breet Domretaecem tae Preece 


Furnished in Excellent Quality Cheaply. 


DR. PHILIPP HIRSGH, Chemical Works, PANKOW-BERLIN. 
NITRATE OF THORIUM, Chemically Pure, at the Cheapest Price. SAMPLES FREE 














>be mctel an ooo ra eee 


The ‘‘ Automatic”? Railway shown in the 
engraving (in connection with tub elevator) 
is an elevated, self-acting railway, operated 
entirely by gravity, no steam, horse, or 
manual power being required in its opera- 
tion. It runs with great rapidity, making a 
trip of 300 feet, dumping its load and return- 
ing to the starting point in about 35 seconds. 

This Railway is specially adapted for handling large 
quantities of coal for Gas Works. Our Catalogue, No. 


9306, on Coal Handling Machinery, gives full information 
on the subject. Before you forget it, send for a copy. 


Cc. W. HUNT COMPANY, 
45 Broadway, = New York City. 

















~~ No. 120 Copyright, 1898, by ©. W. Hunt Co. 





BACKUS GAS ENGINES 





GUARANTEED SUPERIOR IN EVERY WAY. 
rT ON HONOR. 


ots. | Er Chica ago Water — & Fan Co., 101 Lake St., Chicago. 
Michell & Co., - - 54 Congress Street, Boston, Mass. 


Home Office, Backus Boon Motor Co., Newark, N. J. 
Send for Catalogue. 


IRON MASS 


For Gas Purification. 


Acts mmediately, and more efficiently than any other puri- 
fying agent now in use. 


GREENPOINT CHEMICAL WORKS, 














Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 
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BRAY’S BURNERS 


Are Suitable for Ali Pressures and Conditions, and for Efficiency, 
Economy and Durability are Unrivaled. 


Producing a steady, well-shaped flame with burner cock turned on full. Prevent waste of gas, broken globes and 
dissatisfied consumers. 

As Sole Agents in the United States for Gzorar Bray & Co., we carry a full stock of all sizes for High and Low 
Pressures. Send for Prices and Special Pamphlet, or order a sample gross, stating your average house pressure. 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use, and we respectfully warn the trade against this kind of deception, as it causes loss and discredit to the 
trade and damage to the gas industry. 


FOR CATALOCUE. 


Gas Logs, Fires, Heaters, 


OF ALL KINDS. 


GAS GOVERNORS, pesos tng 
GAS FURNACES, Gas Kilns for China. 


and everything pertaining to the ! Special Line of 
use of Gas. Gas Appliances for Hotels. 


WILLIAM M. CRANE & CO.,' Mfrs., °°°s0t’3s34.4""" NEW YORK CITY. 
THE ANDERSON Satent.cutter For Outing Cast, Wrought) A" F3 Fi Ft REIN D, 


coke ec opceegibepe saa a ee eae 
COMPANY, Manufact & 

etm ay arp German (Stettin-Didier) Clay Gas Retorts, 

Wh oe Greenwich st | BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 

































SEND FOR CATALOCUE. 


GAS RANGES, 
Broilers, Griddles, Ovens, Ete. 
























: 
“= — 









Will cut from 2 in. to 24 in. 


5 Pipe Cutting Tool 














WALDO Bros. "| Stettin “‘Anchor” & “Bagle’ Brand Portland Cement 
102 Milk Street, Boston, Mass. 10 & 12 Old Slip. New York. 
New YorRK, 33 NASSAU ST. PHILADELPHIA, 246 N. BRoap ST. CHICAGO, 54 LAKE Sr. 


gn STREET LIGHTING COyp Lp 


Dy THE NEW IMPROVED == PATENTED 4 
STREET LIGHT BURNER. 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 


Our System is in practical use in many cities, among which we may mention 
NEW YORK CITY. WORCESTER, Mass. PROSPECT PARK, Brooxtyrn. 
BALTIMORE. . CAMBRIDGE, “ EAST ORANGE, N. J. 
ITHACA, N. Y. BROOKLINE, NEW HAVEN, Conn. 
STYLE Ne. $1. COLLEGE POINT, N. Y. FREEHOLD, N. J. . BEAVER, Pa. STYLE No, 9%. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 
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THE Patent “Standard” Washer-Serubber 


(U.S.A. Patent, No. 486,927 of 29-1 1-—’92.) 











Order Recently Received—16 Machines, each for 3,500,000 Cubic Feet per day. 





The Patentees of the above, after several years’ experience, finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segments.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 


_ of date pattern. 


The Patentees beg to refer Engineers to recent issues of the American Gas Licnr Journat for testimonials as 
to the efficiency of their improvements and will be glad to quote for complete machines or for “grid segments” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


KIRKHAM, HULETT & CHANDLER, Limited, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. 


Tel. Address: ‘‘ WASHER, LONDON.” 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke. Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














crtatesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high . 
or luw preasure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
mantles and chimneys. Thousands are already in use. Orders may be given to the Weisbach Co., or sent to ourselyes. 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
©8000 0000 0000000000900000 0000000000 00000000 0000000000000088S09080008C8 















pn Special Trays for Iron Sponge or Oxide of Iron, Patent Lava Gas Tips. 
recoroing | CHURCH’S TRAYS a Specialty. UNIFORMITY 


PRESSURE Reversible, Strongest, Most Durable, Most Easily Repaired. GUARANTEED. (— 








WY 
fy .__ Street a Pam |D. M. STEWARD MFG. CO., 
jp = Psp CHATTANOOCA. TENN. 





struction, Accur- 
ate in Operation 
Low in Price. 


Fully Guaranteed. Send 








®) Wy ay Practical Hints 
Ne KY SOON, [ON THE CONSTRUCTION AND WORKING OF 








for Circulars. 
: 553-557 West Thirty-third Street, New xorx.| REGenerator Furnaces, 
The Bristol Co., We also make the Cheapest and Strongest By Maurice Grauay, C.E. 
Waterbury, Conz. REVERSIBLE BOLTED TRAYS IN THE MARKET. Price, $1.25. 


Send for Circulars. A. M. CALLENDER & C®., 32 Pine Street, N.Y. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
sm KLONNE-BREDEL em. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 











t Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTEHERN AGHNTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and oe 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


No. 118 Farwvell Avenue, - - Milwvaukee, Ws. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 





















‘INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa, 
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32 Pine Street, New York. 


Because We Advertise 


Improved Lowe Water Gas Apparatus so extensively do 
not infer that line to be our sole occupation. 


BECAUSE WE BUILD 


Coal Gas Works complete, Benches, Tar and Ammonia Apparatus, Condensers, 
Scrubbers, Purifiers, Valves, Center Seals, etc., etc., and 


DESIGN AND CONTRACT 


for Complete Plants, including Gasholders, Exhausters, Governors, Oil Tanks, 
Coal and Coke Storage and Handling Machinery, Steel Roofs and Buildings, etc. 


wm oor ‘The Western Gas Construction Co. 


Works and General Offices: FORT WAYNE, INDIANA. 








CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Bit. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %” to 72 
a - 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 




















HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 


GASHOLDER TANKS AND |The Gas Engineer’s 
GAS WORKS MASONRY COMPLETE) “aboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.L.C. 


J. P. WHITTIER, Price, $2.50. 
70 Rush St., Near Division Ave., Brooklyn, N. ¥.| A.M. CALLENDER & CO., 22 Pine Street, N.Y. Cri 











Practical Photometry. 


A' GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF OCOAL TAR AN J 
AMMONIACAL LIQUOR. 


By Guonex Lonan, Price $12.50. 





TREATISE ON THE COMPARATIVE 
COMMEROIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davip A. Grama. 8vo., Cloth. Price $3. 


Orders for these books may be sent to this office. 


A. M, CALLENDER & C00., 
Pins 62., N.Y. Ore 
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AMERICAN METER CO. 
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PUBLIC LIGHTING TABLE. 


JANUARY, 1898. 






































Table No. 2. 
Table No, 1. NEW YORK 
FOLLOWING THE CrtT. 

MOON. Att Nieut 
LIGHTING. 





Day or WEEK. 


tin. 
Light, | Extinguish.|! Light. a, 





P.M. | A.M. 
1.50 Am| 6.20 Am|| 4.30 | 6.30 
2.50 6.20 4.30 | 6.30 
3.40 6.20 4.30 | 6.30 
4.40 6.20 4.30 | 6.30 
5.30 6.20 4.30 | 6.30 
NoL. |INoL. || 4.30] 6.30 
No L.rmi\No L. || 4.30 | 6.30 
NoL. |NoL, || 4.40| 6.30 
5.30 pm| 7.40 Pm|| 4.40 | 6.30 
5.30 8.40 4.40 | 6.30 
5.30 9.50 4.40 | 6.30 
5.30 10.50 4.40 
5.30 12.00 4.40 
5.30 1.10 am|} 4.40 
5.30 LQ} 2.20 4.50 
5.30 3.30 4.50 
5.30 4.50 4.50 
5.30 6.20 4.50 
5.30 6.20 4.50 
5.30 6.20 4.50 
5.30NM| 6.20 4.50 
5.30 6.20 5.00 
5.40 6.10 5.00 
5.40 6.10 5.00 
. 125) 5.40 6.10 5.00 
. |26] 9.30 6.10 5.00 
. |27/10.30 6.10 5.00 
28/11.30 6.10 5.00 
29/12.40 4] 6.10 5.05 
. |30} 1.40 6.10 5.05 
Mon. !31! 2.40 6.10 5.05 











OOH WOH | Dare. 











PARAABARABARBARH HDs 
Dd BD DO DO DO 2D D9 D 
Or Or Gr Or Or Or Or Or Or 















































TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January ....210.40 | January. ...423.20 
February. ..186.40 | February. ..355.25 
March 181.20 | March 
‘Apri 








~ 2115 

. -.374.30 
204.30 . 401.40 

December. .218.30 | December. .433.45 

















Total, yr. .2129.30 | Total, yr...3987.45 
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To Whom It May Concern. 








Bor ae 


= 


WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 
which: saves them and their customers from liability as infringers 
of the Welsbach-patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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Standard Jjouble-Superheater |,owe Water (jas Apparatus. 


Number of Installations to Date, - - 240 


Total Daily Capacity, 128,200,000 Cu. Ft. 





The United Gas Improvement Company, 


DREXEL BUILDING, PHILA., PA. 
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Avex. C. HumPHrRers, M, E., ArTuuR G. GLAScow, M.E,, 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 VicTrortia Sr., 
(31 wassau STREET. LONDON & NEW YORK, LONDON, S. w., 
NEW YORK. "“HUMGLAS."* ENGLAND, 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





=, 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 











° sez. | Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure correspondiug to 
any diameter is at once found. 

4, Any suitable combination of the different factors of any problem, under all possible cond 
tions, may be immediately found. 






COXs 
rs CAS-FLOW 
; COMPUTER. 
< 
e 


Copyrrghtrevede 










oe 
7 
n 
e 





It Prevents Errors and Saves Hours of Tiresome Calcuiations. 
Price, $5.00, per Registered Mail. 
For sale by 


So] A. M. CALLENDER & CO., 32 Pine St.. N. Y. City. 

















Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hre., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 





in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mourted on Linen, with Rollers. Price, $3.50. Orders may: be sent to 


: A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 








Frice $1. 


A. M. CALLENDER & CO.., No, 32 Pine Street New York. 
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NATIONAL Gas=> WaTER Co. 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 











Plans and Estimates Upon Application. 





E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 
Saves money, saves labor, and is the most efficient purifying material ever offered as a 
99 ? ’ 
“TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 


OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
GOVERNOR. IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 
STEAM JET 
EXHAUSTER. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

- Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 

CONNELLY IRON SPONGE AND GOVERNOR C0., No. 357 Canal St, New York. 

2 j 
DOUGLAS’ FERRIC OXIDE 


IRWIN REW, President and Treasurer. 

















10 to 15 per cert. No works too small to use them profitably. 














Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the. Manufacture and 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to} 
furnish the diluent at a nominal cost. Itis now | 





ONEILL'S OXIDE, 


(NATURAL BOG ORE) 


For Gas Purification. 


Has the Largest Annual Sale of Any Oxide 
in the World. 


used by the largest gas companies in the West. / 45 PURIFICATION AND CHEMICAL C0., LTD., 


Full information, with references to many users, and prices | 
application to 


delivered in any locality, furnished on 


H.W. Douglas ("cas ccmpeay) Ann Arbor, Mich. | 


160, 161, 162 Palmerston Buildings, 


Old Broad St., London, E.C., Eng. 





Distribution of Coal Gas. 


FParson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


UTILIZING OOAL TAR AS FU. 


PARSON’S “AIR JET TUBE CLEANER, 


FOR CLEANING BOLLER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No saie 
unless sotintectory. Manufactured 4 the WATERTOWN STEAM BLOYVER COMPANY 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y 





Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO., 
$2 Pine St. N.Y. City. 
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JAMES D. PERKINS. PERKINS & caQ., 


F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOK THE FOLLOWING : 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New 


Work, Fhiladelphia, 


BWaltimore and Norfolk. 








BERWIND-WHITE COAL MINING COMPANY'S | 





Qcean Westmoreland Gas Coal. 


‘STRIGTLY High Grade. .... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with 


| HEAT A MODE OF MOTION. By John Tyndall. $-. 


| AMERICAN PLUMBING. By Alfred Revill. $2. 


numerous Engravings and Plates, in Cloth binding. $12. THE MANAGEMENT ue SMALL GAS WORKS. By | | CEMENT ; A Manual of Lime and Cement, ae 
1. 


TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. | 
20 cents. 

CHEMISTRY OF ya viata GAS. By Norton H. 
Humphrys. $2.40 

TRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $65. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the ' 
Measurement of Light. By W. J. Dibdin. $3. 

‘CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its aaa 
cations, $5. Vol. II., Lighting, $4. 

RONWORE: Practical Designing of Structural Ironwork. 

By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and | 
Machinery. $5. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- | 
field. $1. 

LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 

COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 

COAL: Its History and Use. By Pref. Thorpe. $3.50. 

THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


CU. J. R. Humphreys. $ 
“MANUAL POR GAS ENGINEERING STUDENTS. By D. 


| THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
| GASFITTER’S GUIDE, by John Eldridge 40 cents. 


| AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R: | 
| Arnold. $2 


(ae a OF GAS WORKS, by Walter Ralph Her- 


| DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
| By M.Graham. $1.25. 


DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIA 
} VALUES OF GAS COALS AND CANNELS. By D. A. 
® =. $3. 


| & TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


| ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
‘~<a MECHANICAL ENGINEERS. By H. 


| TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ENGINEER’S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $°.50. 


GAS ee AND GAS FITTING. By W. P. Gerhard. 


PRACTICAL PLUMBING. By P. J..Davies. $3. 
Se ee THE CHEMISTRY OF, by W. J. A. 


| 
| 
aug 





and Use in Construction. By A. H. Heath. 


ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with see Application tc 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
5 Mastarenens, Storage and Distribution. By 
Philip Atkinson. $1.50. 


a TRANSMISSION OF ENERGY. By G. Knapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts. 


L.| DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEU.S8. By E. 
Hospitalier, $2.50 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. . $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague, M.LE:E. $6. 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 


No 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


Clarksburgh, Harrison Co., West Va. 
WHARVES, - - Lecust Point, Baltimore, Md. 
OFFICE, - 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON, 
71 Broadway, N. Y. 60 Congress St., Boston. 


W. D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


MINES, = 


AGENTS, } 





HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 

ong Sr eee 

<n. 8 Gupt. Gus Li 8 Coke Gan” 


Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, 85.00. 

















This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 


A. M. CALLENDER & CO., 32 Pine St., No 


— THE — 


PENN GAS COAL OO. 


OFFER THEIR 


Coal, Carefully Screened ==: Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

Room 720, Reading Terminal Building, Phila., Pa. 
YFoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 











EpmunpD H. McCuLLouaa, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAmMs, Sec, 


THE WESTMORELAND GOAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





FPoiInNTSs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittshnuren, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Citv. 
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? Established 1258. ‘ncorporated 1890. 
Cuas. E. Grecory ery a V. Prest. & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


—_2e20_—_ 
MANUFACTURERS OF 


CLAY GAS RETORTS°FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 








——_2e2—___. 


Ground Fire Clay, Fire Sand and Ground 
Fire Brick tn Barrels and Bulk. 


2=eoa 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 
FIRE BRICK .. 
RETORT. SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 

The Mitchell Half-Depth Regenerative Furnace. 
for Retort 
. Half-De; 

ve Furnaces for Benches of 6's, 7's, 8’s or 9's 


erected complete. 
Proprietors of the Coze System of Inclined Retorts. 


OFS? bine St., St. Louis, Mo. 


Manufacturers of $ 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works, 
Works, Weber, N. Jd. 


Office, 633 East 15th St., New York. 


Modern. Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 





SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas. House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 








Lm pa 


Fire Brick 
AND 


Cray RETORTS*: 


























—ESTABLISHED 1864.— Hamilton Euilding, Fifth Avenue, 


JAMES GARDNER, JR., PITTSBURGH, PA, P. 0. Box 373 


Successor to WitTrTaAaAmM national & Bon 


Fire Glay Goods for Gas Works. 


HENRY MAURER r SON, 
RETORT WORKS 


OFFICE, 418 to 422 East 23d St., N. Y 


Glay Gas Retorts, 


BENCH SETTINGS | 
Fiero Rricek, Tilee Wte. 


Works, 
LOCKPORT — PA. 











Tuaeo. J. Surrn, Prest. J. A. Taytor, Sec'y 
A. Lamapxa, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 13x 13x32 
and 16x10x2 


WALDO BRIS., 102 MILE ST., BOSTON, MASS. 
Sele Agents for New England States. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


sce, Materials for Gas Companies 


Economic| We have studied and perfected three important points, 
, Our retorts are made to stand changes of temperature, 
' the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Tlf and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal of 
Ceke can be used as Fuel in Furnaces. 


EXCELSIOR FIRE BRICK & CLAY 














GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value 
Pieces, 


and cupolas. This cement is mixed ready for 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 

In Casks, 400 to 800 pounds, at 5 cents per pound. 

In Kegs, 100 to 200 ~ 6. 

In Kegs less than 100 “ yt Phos wi 
Cc. lL. GHROULD & CO., 

N. 3d & Prospect Avs., Mt. Vernon, N.¥- 


Western Agent, H. 7. GEROULD, Centralia, Ils. 


PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH. DIBDIN. 
Price, $3.00, A. M. CALLENDER & CO., 32 Pine Street, N. Y. City 

















With Numerous Illustrations. 
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_ WM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sex 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of Lonccn and Kilmarnock. 


KX 
Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 





Tandem 


Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 


t 1 ig MER SS ET 
— 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy:inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo 


the past eight years, Address WW, GOODWIN,EPresident,'532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS{CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ina 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R’m 18, Vulcan Bldg., 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
‘ Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flangéd Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 


INCORPORATED, 
ay Conestoga Building, PITTSBURGH, PA. 
MANUFACTURERS OF F. L. SLOCUM, Pres’t. 


Gas Works Machinery at all kinds, SAM'L WOODS, Bec’. 




















PITTSBURGH “WASHER ‘SCRUBBER, 
FELDMANN AMMONIA MACHINE, 


Tor producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 





_ AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER, 


Kel tur dl Manufacturing LOMpanly, 


Steel Gasholder Tanks, 


Sinace, DousLE AND TRIPLE-LIFT CAASHOLDERS, 
aee— HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubn«Flange, Outside Screw an Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 








Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BAL TIMORESE, MD. 



































Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS, ) 

| CONDENSERS. 
iron Holder Tanks, 
: Scrubbers, 











ROOF FRAMES. 





Bench Castings. 











Girders. 
OIL STORAGE TANKS 














BHAMS Boilers. 

















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m= GAS ENGINES —. 


With Instructions for Care and Working of the Same. 
; By G. LIECKFELD, C.E. 


Translated with Z-ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


A. M. CALLENDER & €O., 82-Pine Street, New York - 
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mmm’ RD. WOOD & CO. “Sun, 


eamuraeriadns of 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! Gas HOLDERS 


THE MITCHELL SCRUBBER | PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 
































(PATENTED) CUTLER’s 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. nae Gedamee ene. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. if HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rFicés- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 

















BUILDERS OF 


' Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


- Wrought Iron Gas Holder Tanks 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! ee igi 














THE LOOMIS PROCESS, | weesecnce car somnans o yrs som 
Now in successful — at Works eee ee Wen te Co., erem’e Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’ *s Saw Taeony, Pa. oumanuns 
The Cheapest Gas Generating System in the World. ome an surud assem. = us a 
- Plans and Estimates Furnished. : 
‘ o. A GEF ROR ER, 
BURDETT LOOMIS, - ~- Hartford. Gouu: 248 N. Sth St., Phila, Pa. 
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SS H. RANSHAW, Prest. & Mangr. T. H. Brecn, Asst. Mangr 


aT 


THE STACEY MANURACTURING CO 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehes, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


ay aa 
— 7 & 

2 —— .- 

—- 

=< 














Cincinnati, Ohio. 
_ GEORGE SHEPARD PAGE'S SONS, 





The Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard”’) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced Yo put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 
wae" 69 Wall Street, = = New York City. 








W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’l Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


ere Cece ie —_ ; 269 Front Street, East, Toronto, Canada. 
Draughtsman and Constructing Engineer. Ensouicpens of HE IMPROVED LOWE WATER GAS APPARATUS. 


Dra-wings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
attention given to Patent Office drawings. 








Uffice, No. 245 B iway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 
Catalogues, Plane and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pine Street, -- - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited, 
Plans and Estimates Furnished. 
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1842 = feily & Fowler, = 1868 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 








0"e'e'e'e' a" a" s"a"s~ 








Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES rp FLOYD'S . SONS Successors to HERRING & FLOYD, 
- , Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace ey Condensers, Tower Scrubbers, Mechanical Scrubbe i 
A " 5 rs, Purifiers, Malleable Iron Retort Lids, Self-Seal 
_ Retort Lids. Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. _ 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Gokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N.Y. 




















MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 





BENCHES, SCRUBBERS, 
___ CONDENSERS, 

PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


os Ge WT. BLODGET’S 
~~ HOT. GAS SGRUBBER. 


Holder was in actual use in 90 days from receipt of order, Capacity of Holder, 500,000 Cu.Ft. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Unidn Gas Light Company, of East New York. The contract was completed and the 
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THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


WARREN FOUNDRY AND MACHINE 6CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pix | == 


and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GEN&RAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 





Davip Leavitt Houau, 
26 CORTLANDT ST., N.Y. CiTy. 





Consulting Engineer. ‘ 


Invi tions and Appraisals. 
and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. | 





From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 





GEORGE ORMROD, Mangr. & Treas., E 
JOHN DONALDSON, Prest. Bots Bidg., Phila., Pa 


= | EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


4 — - A 
fasla A SA AMA Te awalad i) CR |! 


40 GENERAL FOUNDRY WORK 08 IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
» FLANGE PIPE, LAMP POSTS, Etc. 

















1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER 


e ~ yey -. = + $6.00. 


& co.. -s No. 32 Pine Street, New York. 








Establishea 1854. 


D. McDONALD & CO. 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF -: 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 


moving the meter or replacing . 


any parts. 





The gas registered agrees abso- 
lutely with the amount pur- 


chased by the coin. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
511 West Twenty-first Street, 


NEW YORK. 





| 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 











MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


Apparatus for the Chemical Testing of Gas and Gas Liator. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established ance. 


BALTIMORE, North & Saratoga Sts. ‘CHICAGO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
~m— “Perfect” Gas Stoves —- 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 





























FACTORY AT BRIBE, PA. 








Use ACYSLONC Meters. 


Royersford ra. 














Jan. 3, 1898. American Gas Light Journal, 2 39 


American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 








be readily readjusted 





when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Kte. 


a_—_— METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


FIELDS ANALYSIS 


Eor the Wear 1896G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Gen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 



































THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director 


~ MANUFACTURERS OF GAS METERS, 


) Meter Repairing a Specialty. 


Third, Fourth, Congress and Larned Streets, - - - - DETROIT, MICH. 






< Ne 


aN -~ 
A ow” 


ai —<th 





We claim Superiority in Construction and unequaled facilities for making prompt deliveries to all 
parts. of the country. Mail and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
ae - 52 Dey Street, New York, 75 N. Clinton Street, Chicago, 
; ; Qcoupies thie page every alternate week 























~ SOOO RS ROeRe Rs eeeeEeeencenseeeeerneneeeeeeeEDeseeeeesncncccsecerneeceessseesssuscaseseees For efficiency and low gas consumption. 


UNEQUALED “i 2siih Ftst e e 


OSHA EHR EE TOES EESETERE DES ESER SEES EEE SEES OHMS SS OE SEE HETERO EEE EEE EEE SESE ES EEEE EE EEE EES For close regulation of power. 














Ce 


150 MEDALS AND DIPLOMAS. 


firect foupled “OTTO” (as Engine and fynamo. 


DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new ” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact hy becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption ;- for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 33d & Walnut Sts., Phila., Pa. 
'-. NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 























